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mechanical 

Vertical  element— 117" 
long,  1-1/8"  telescopic 
to  3/8"  OD  high 
strength  aluminum 

Radials-four,  21"  x  3/16" 
OD  aluminum  rod 

Connector- SO -239 

Wind  load— 26  pounds 
at  100  mph. 

Wind  survival— 100  mph. 

Completely  self-supporting 

Mounting— fits  vertical 
pipe  up  to  1-3/4"  OD 

The  gain  you  gain— you  gain 
transmitting  and  receiving- 
get  both  with  Hustler! 


Available  from 
all  distributors 
vgho  recognize  the  oes 


—Gain  compared  to  %  wave  djpole 

—  FCC  accepted  for  repeater  application 


electrical 

6  db.  gain  over  72  wave  dipole 

Omnidirectional  radiation  pattern 

Maximum  radiation— at  horizon 

50  ohm  feed  impedance 

Field  adjustable- 140- 150  MHz 

SWR  at  resonance— 1.2:1  measured  at  antenna 

Bandwidth-6  MHz  for  2: 1  or  better  SWR 

Power— one  kilowatt  FM 

Feed— Shunt  with  D,C.  grounding 

Radiator— 5/8  wave  lower  section,  %  wave 
phasing,  5/8  wave  upper  section 
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ARE  THE  FUN  MACHINES 
GOING  SOUR? 

A  couple  of  years  a^  I  began  to 
notice  a  definite  change  in  repeater 
operating*  I  thought  it  was  just  up  in 
New  England,  but  the  more  I  got 
around  the  country,  the  more  I  found 
that  the  pattern  was  appearing  just 
about  everywhere. 

Scene:  A  visitor  in  a  new  area  with 
a  two  meter  FM  rig  in  his  car.  He 
kerchunks  a  repeater  and  finds  that 
the  signal  is  excellent.  Next  he  calls  in, 
using  universally  accepted  procedure 
-  - ,  "Kl  F YP  mobile  one  standing  by/' 
All  is  okay  so  far,  but  what  happens 
next? 

In  most  cases  our  visitor  will  hear 
absolutely  nothing.  In  perhaps  20%  of 
the  cases  he  will  be  met  after  a  few 
seconds  by,  "K1APA,  this  is 
WA1EJU,  are  you  on  frequency?" 
Thus  our  visitor  knows  that  not  only 
are  there  people  listening  to  the 
repeater,  but  that  they  are  going  out 
of  their  way  to  let  him  know  that 
they  don't  want  to  talk  with  him. 

Does  this  happen  on  your  repeater? 

A  recent  visit  to  San  Antonio 
resulted  in  this  happening  to  me  at 
least  six  times,  with  the  only  contact 
made  being  with  another  visiting 
mobile.  I  never  did  get  an  answer  from 
one  single  local  amateur!  In  Dallas  I 
did  a  little  better,  but  the  result  on 
most  repeaters  was  as  above.  Ditto 
Phoenix  and  Albuquerque.  Not  ditto 
Salt  Lake,  thank  heavens. 

You  don't  have  to  be  a  visitor  to 
have  this  happen  to  you  either.  I  hear 
it  happening  every  day  to  most  ops 
who  just  come  on  and  announce  that 
they  are  available  for  contact. 

Now,  before  you  get  uptight  and 
defensive  about  this,  let's  take  a  look 
at  a  possible  cause  of  this  pheno- 
menon*  I  suspect  that  it  is  a  natural 
result  of  the  present  FCC  regs.  t  won't 
go  as  far  as  to  say  that  I  think  the 
rules  are  ruining  FM,  but  a  good  deal 
of  the  fun  sure  has  gone  out  of  it  for  a 
lot  of  us. 

The  probable  culprit,  I  suspect,  is 
that  abomination,  the  three  minute 
timer.  In  the  day  when  there  were 
more    operator?    than    repeaters    and 
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there  was  some  rational  reason  for 
limiting  the  time  any  user  could  talk, 
perhaps  a  timer  made  sense.  But 
today,  when  most  repeaters  are  just 
sitting  there  unused,  timers  serve  no 
practical  purpose.  To  the  contrary, 
they  put  a  heavy  weight  on  any 
attempt  at  a  contact. 

So  how  many  times  will  you  call 
some  chap  who  you  don't  know  and 
go  through  the  usual  repeater  routine 
of  getting  his  name,  what  he  is  using, 
where  he  is  located,  and  the  over, 
before  the  clock  turns  the  repeater 
off?  The  next  brief  burst  of  talk  has 
no  time  to  get  anywhere  and  both  of 
you  decide  the  best  bet  is  to  just  shut 
up  and  "leave  the  repeater  for 
someone  else  to  use."  Baloney,  they 
don't  have  any  better  use  for  it  than 
you  do,  so  it  sits  there  silently,  a 
monument  to  restrictive  legislation. 

!f  anyone  figures  out  how  to  get  an 
interesting  contact  going  under  these 
conditions,  the  pages  of  73  are  wide 
open.  We  desperately  need  a  break- 
through like  this  to  save  FM  and 
repeaters  from  a  boredom  which  is 
almost  beyond  description. 

Sure,  once  you  get  to  know  some 
chaps  you  can  jolly  with  them,  and 
you  may  even  be  able  to  get  an 
interesting  conversation  going.  It's 
rare,  as  any  dedicated  repeater  listener 
will  testify,  but  it  does  happen.  But 
with  a  newcomer?  Hardly  ever. 

Let's  put  it  this  way:  If  you  ever 
chance  upon  a  contact  that  you  find 
really  interesting  on  a  repeater  I  sure 
wish  you  would  quickly  turn  on  a 
cassette  recorder  and  tape  it  so  I  can 
hear  this  epochal  contact.  Surprise  me 
and  get  me  to  apologize. 

In  the  meanwhile,  now  that  what's 
his  name  is  out  of  the  driver's  seat  at 
the  FCC,  let's  see  if  we  can  get  those 
repeater  regs  improved.  Honestly,  can 
you  think  of  any  good  reason  for  a 
three  minute  timer  these  days?  Just 
because  commercial  repeaters  need 
them  is  not  a  valid  reason  for  amateur 
repaaters.  How  about  five  minutes  . . , 
or  even  ten?  If  yoult  give  me  ten 
minutes  I'l)  not  only  talk  your  ear  off, 
I'll  be  interesting  . .  .  and  I'll  have  a 
chance  to  get  you  going  on  something 
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that  you  enjoy  and  that  I  want  to  hear 
about 

Anyone  oiit  there  feel  tike 
petitioning  the  FCC  to  get  rid  of  that 
three  minute  nonsense? 

Okay,  I  know,  there  are  some 
repeaters  where  there  are  so  many 
user5  that  there  just  has  to  be  a  timer. 
But  does  this  mean  that  every  repeater 
has  to  have  one?  And  I'll  bet  you  that 
the  no  time  out  repeater  will  be  a  lot 
more  interesting  to  monitor  than  the 
timed  ones.  Any  takers  on  that  bet? 

If  you  listen  around  the  country  as 
much  as  1  do,  you'll  soon  find  that 
about  90%  of  the  repeaters  are  not 
being  used  95%  of  the  time,  and  that 
is  a  lot  of  non-use.  Obviously 
sorT>ething  is  wrong  ,  .  ,  if  it  isn't 
timers,  what  is  it? 

SUGGESTION 

As  an  interim  solution  to  this 
growing  misery,  perhaps  some  frank 
discussion  at  the  next  repeater  club 
meeting  might  be  in  order.  It  wouldn't 
hurt  to  try  to  work  out  some  stop-gap 
measures  such  as  a  firm  vow  to 
encourage  those  chaps  monitoring  the 
repeater  to  make  an  effort  to  be 
hospitable  to  visitors. 

Even  after  almost  forty  years  of 
trying  to  cope  with  getting  into 
interesting  conversations  on  the  air  I 
have  little  to  offer.  Sometimes  the 
chemistry  is  there  and  we  have  a  great 
time  —  sometimes  there  is  no  way  in 
the  world  that  I  can  get  the  other 
chap  to  make  an  interesting  contri- 
bution to  the  contact  It's  a  lot  easier 
with  fellows  I've  known  personally,  of 
course,  since  we've  had  the 
opportunity  to  pursue  some  duplex 
eyeball  conversations  and  have  thus 
established  some  areas  of  mutual 
interest  other  than  my  magnetic 
mount  antenna. 


Tucker  Efectronics  m  Richardson,  Texas.  Weff  worth  a  visit  if  you  get  in  the 

Daffas  area.  Fantastic  selection  of  ham  gear,  new  and  used. 


At  any  rate,  let's  try  to  do  what  we 
can  to  remember  that  FM  means  Fun 
Mode  and  make  repeaters  fun  for 
everyone  we  hear  coming  through. 

BYTE  Trip 

With  more  and  more  gear  coming 
on  the  market  for  the  computer 
hobbyist  and  with  the  first  issue  of 
BYTE  in  the  mail,  I  took  off  a  few 
days  to  get  out  west  and  see  first  hand 
what  was  going  on  in  the  small 
computer  systems  business.  Naturally 
I  took  along  a  2m  rig. 

The  first  stop  was  Salt  Lake  and  a 
visit  to  a  brand  new  firm,  Sphere 
Corp.,  which  is  getting  ready  to  put 
out  a  Motorola  M6S00  based 
computer  system.  Their  S650  kit 
includes  a  computer,  keyboard  and 
output  for  using  a  television  set  as  a 
monitor.  They  had  their  system  up 
and  running  when  I  visited,  with  a 
couple  small  bugs  to  work  out  before 
getting    into  full    production    (which 
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Ed  Juge  in  front  of  his  place  iff  Ft  Worth  —  Just  off  the  freeway,  Ed  is  one 
of  the  nice  guys  in  the  ham  business  —  so  be  sure  to  say  hello  to  him. 


should  be  a  fact  by  the  time  this 
reaches  print),  Therr  plan  is  to  use  an 
audio  cassette  system  for  inexpensive 
bulk  memory  storage. 

Next  I  visited  MtTS  in 
Albuquerque^  and  got  a  good  look  at 
their  Altair  8800  computer  system 
which  they  have  working.  The  Altair, 
which  was  introduced  back  in 
January,   uses  the   Intel   8080  micro- 

proce^or  chip,  and  MITS  says  they 
have  shipped  over  5000  units  to  date. 
The  Altair  runs  $439  in  kit  form  and 
$621  assembled  and  checked*  I've  had 
letters  from  many  73  readers  who 
have  put  this  one  together* 

My  next  stop  was  Southwest 
Technical  Products  in  San  Antonio, 
where  I  got  a  real  surprise,  SWTPC  has 
been  selling  an  inexpensive  television 
typewriter  kit  which  is  great  for 
Teletype  use,  or  as  a  computer  input/ 
output  unit.  I'd  put  one  together  a 
few  weeks  ago  and  it  worked  great 
However,  I  don't  recall  the  TV 
Typewriter  even  being  mentioned 
during  my  visit  .  . ,  their  soon  to  be 
released  M6800  computer  kit  was  the 
main  subject  They  had  the  unit 
working  and  gave  me  a  demo.  This 
should  be  ready  in  kit  form  by  mid- 
November, 

MITS  had  a  couple  of  surprises  for 
me.  One  was  the  news  that  they  wilt 
soon  be  announcing  an  M6800  based 
computer  in  addition  to  their  8080 
unit  The  other  was  how  well  their 
8800  system  worked.  They  loaded  the 
computer  from  a  cassette  with  Basic 
language  and  it  was  soon  ready  for 
setting  up  programs  of  considerable 
sophistication.  It  was  at  about  this 
time  that  I  stopped  thinking  of  micro- 
computer systems  as  being  inferior  to 

Continued  on  page  126 
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BE  MY  GUEST 


Viaiting  views  from  around  the  ^obe. 


"Thank  God  for  Amateur  Radio" 


73  is  happy  to  be  able  to  present  this  comment,  along  with  the  fetter  to 
which  it  refers.  The  fndian  River  Amateur  Radio  Ctub  of  Florida  is  certainty 
worthy  of  emulation.  —  Ed, 

This  is  my  first  letter  to  a  ham  magazine.  1  am  writing  in  to  protest  the  way  I  was 
treated  while  working  for  my  Novice  license,  1  do,  however,  want  to  say  that  I  have  met  a 
few  amateurs  wha  did  help  me.  But  for  the  most  part  I  was  treated  as  if  I  did  not  exist.  I 
did  join  an  amateur  radio  ciyb,  only  to  find  the  cluh  was  of  little  or  no  help.  When  I 
would  ask  one  of  them  to  help  me  with  code  they  would  say  they  had  no  time.  When  I 
would  ask  one  of  them  to  help  me  with  theory  the  answer  was  there  was  nothing  they 
could  do  to  help  me.  Well,  the  fact  remains  that  f  am  one  of  those  people  who,  finding  a 
vmtt  in  front  of  him,  will  fight  to  overcome  it,  and  I  did  -  I  have  my  Novice  license  and 
the  thing  that  kept  me  going  was  the  thought  of  being  able  to  walk  in  and  tell  them  that 
even  without  their  help  I  got  my  license.  Most  people  are  not  like  that  -  if  they  hit  a  wall 
like  that  they  give  up.  Proof  of  that  is  shown  by  the  fact  that  1  brought  3  friends  who  are 
very  interested  in  radio  to  the  club  and  only  one  of  them  stayed.  I  think  these  hams  who 
think  themselves  so  great  had  better  wake  up  to  the  fact  that  they  are  going  to  lose  to  CB 
operation  many  would  be  hams  because  of  their  way  of  treating  newcomers. 

Wayne  S.  Gateman  WN1UXS 
Newton  Centre  MA 


Down  in  the  village  last  week,  we 
ran  across  one  of  the  local  QRPers, 
newly  entered  on  the  Honor  RotL  We 
had  expected  that  this  one  would  be 
happy.  He  was  not, 

''Sure  I  made  the  Honor  Roll/'  he 
said,  ''but  I'm  right  on  the  bottom 
level  Right  as  low  as  you  can  get.  And 
with  no  action  in  some  of  the  DXCC 
countries  for  fifteen  years  or  more, 
and  all  those  deleted  countries,  I'll 
most  likely  stay  right  on  the  bottom. 
Honor  Roll?  Big  deal!!" 

We  thought  this  over  for  a  bit, 
figuring  that  it  would  help  to  keep 
him  talking.  The  QRPer  shrugged  at 
our  urging. 

"Look/*  he  said,  "sure  I  started  late 
and  was  not  DXing  until  1  was  twenty 
eight  years  old.  But  with  all  those 
inactive  countries  plus  those  deleted 
ones,  the  only  way  I  can  gain  on  those 
high  numbers  fs  to  out-lrve  them.  The 
only    way,   and    already    I'm   getting 


around  the  bend  myself.  A  long  ways 
around  the  bend  I" 

Son  of  a  Gun,  what  could  we  say  to 
all  of  this?  For  truly  the  Honor  Roll 
honors  those  who  started  early  and 
stayed  late.  And  a  late  starter  may 
never  get  by  the  lower  echelons.  And 
it  has  been  noted  that  those  DXers 
with  a  strong  hope  for  posterity 
remembrance  and  the  burnishing  of 
the  family  name  are  the  ones  who  do 
not  enroll  their  eldest  son  in  an  Ivy 
League  college  at  a  tender  age  but  get 
him  DXing.  All  you  need  is  a  half 
century  ahead  of  you  and  you  are 
bound  to  be  among  the  honored.  And 
the  pure  in  heart  and  the  avoidance  of 
tobacco,  alcohol,  night  air,  wild 
women  and  other  distractions  will 
certainly  help. 

But  most  of  alf,  keep  breathing  .  - . 

Reprinted  from  the  West  Coast  DX 
Bulletin,  August  12,  1975. 


This  comment  is  in  response  to 
Wayne  WN1UXS,  who  wrote  in  the 
August  75  issue  that  he  had  trouble 
getting  help  from  local  hams  in 
Nevrton  Centre,  Mass.,  when  he  was 
working  on  his  Novice  ticket. 

Weil  Wayne,  this  is  also  my  first 
letter  to  a  magazine,  but  my  story  is 
quite  different  I  am  a  54  year  old 
aspiring  Novice,  disabled  from  heart 
disease,  having  had  open  heart  surgery 
twice  in  the  past  three  years  and  been 
in  the  hospital  16  times  in  that  same 
period.  I  learned  the  code  in  the 
hospital  as  I  did  the  theory,  BUT,  and 
a  BIG  BUT  at  that,  I  had  help.  A  lot 
of  it  too,  and  it  all  came  from  those 
guys  that  you  referred  to  as  "hams 
who  think  themselves  great". 

They  found  out  about  my  desire  to 
be  a  ham,  one  I've  had  for  over  forty 
years,  but  was  always  too  busy  to 
start  Then  they  brought  me  the 
appropriate  ham  publications  to 
study,  a  key  with  an  oscillator,  and  a 
code  course  on  tape.  They  advised  me 
on  the  purchase  of  my  gear,  put  up 
my  antennas,  then  invited  me  to  Join 
their  club.  They  have  contributed 
many  hours  of  their  own  time  in  a 
school  for  aspiring  hams.  They 
annually  put  on  an  Amateur  Radio 
Course  through  the  local  adult 
education  system  at  our  high  school 
It  is  3  16  week  course,  two  nights  a 
v^ek,  that  only  costs  $2.00.  The 
instructors  are  all  members  of  the 
Indian  River  Amateur  Radio  Ctub. 
They  volunteer  their  time.  They  have 
bought  and  given  to  eight  libraries 
{four  of  them  high  school  libraries) 
complete  sets  of  ham  publications. 

Yes  Wayne,  they  are  a  great  bunch 
of  guys.  They  enjoy  their  work  and 
ham  radio,  A  recent  example  of  this  is 
one  which  I  was  happy  to  participate 
in.  A  black  family  moved  into  an 
otherwise  white  neighborhood.  No 
one  burned  them  out  Instead  they 
found  out  he  was  disabled  and  also  a 
ham,   so  they  put  up  a  tower,  rotor 
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H  e  r  e  ^  reprinted  from 
Communications  News,  /s  an  interview 
with  Charlie  Higginbotham,  which 
provides  some  ias/ght  to  how  things 
are  going  with  amateur  radio  FCC- 
wise.  Reprinted  by  permission  of 
Communications  Nbw%,  August,  1975, 
Ken  Bourne  K9GHR,  editor. 

Charles  Higginhotham,  chief  of  the 
FCC's  Safety  and  Special  Radio 
Services  Bureau,  was  recently  inter- 
viewed by  CN  Managing  Editor  Ken 
Bourne  on  matters  currently  affecting 
two-way  radio  users. 

Prior  to  his  appointment,  Higgin- 
botham  had  been  chief  of  the 
Industrial  and  Public  Safety  Rules 
Division.  He  joined  the  Commission  in 
1948  as  an  electronics  engineer* 
Before  coming  to  the  FCC,  he  had 
worked  with  United  AirMnes  and  had 
served  in  the  United  States  Navy.  He 
attended  the  American  University  and 
is  a  registered  professional  engineer 
He  has  participated  in  many  areas  of 
the  Commission's  responsibility 
ir>cluding  Broadcasting,  Marine,  and, 
for  the  last  20  years,  has  been 
involved  in  rulemaking  and  regulatory 
activities  in  the  private  landmobile 
and  microwave  services  (Public  Safety, 
tndustriaf,  and  Land  Transportation). 
He  is  a  FeNow  of  The  Radio  Club  of 
America. 

The  following  interview  took  place 
on  June  5,  and  began  with  a  dis- 
cussion on  the  temporary  stay  issued 
by  the  United  States  Circuit  Court  of 
Appeals  against  granting  licenses  for 
operation  on  900  MHz.  (The  stay  has 
since  been  lifted,  wfth  respect  to 
private  and  cellutar  systems.) 


BOURNE:  Were  any  licenses  about 
ready  to  be  issued  before  the  United 
States  Circuit  Court  of  Appeals  ruling 
on  the  temporary  stay? 

HIGGINBOTHAIVr:  Wo,  They  were 
not.  The  temporary  stay  was  issued 
some  weeks  ago.  The  only  application 
we  had  pending,  t  beiieve,  is  one  of 
the  City  of  Chicago.  I  believe  that  that 
was  referenced  in  our  filing  with  the 
Court,  I  believe  we  had  one  other 
application  submitted  on  a  Form  400 
With  a  request  for  waiver  that  he  be 
permitted  to  file,  in  advance  of  the 
availability  of  our  attachment  which 
the  Commission  adopted,  and  said  we 
would  not  accept  applications  until 
the  form  was  approved,  and  that  form 

has  not  yet  been  approved.  (Editor's 
note:  Since  this  interview  was  made 
on  June  4,  the  form  was  approved  by 
GSAJ  So  that's  where  we  stand.  We 
are  just  marking  time  until  we  see 
what  the  Court  does  with  the  stay, 

BOURNE;  Has  any  900  MHz 
equipment  been  type-accepted  by  the 
FCC? 

H I GG  IN  BOTHAM:  I  believe  there  is 
one  piece  of  900  MHz  equipment 
type-accepted,  by  Motorola.  That  I 
believe  is  a  conventional  transmitter, 

BOURNE:  How  many  proposals  in 
the  Safety  and  Special  Radio  Services 
Bureau  are  currently  awaiting  final 
rulemaking? 

HIGGINBOTHAM:  We  have  Aviation, 
Amateur,  Marine,  Citizens  and  Land 
Mobile.  I  think  we  are  fairly  current 
on     pending     rulemakings.     1     don't 


believe  we  have  very  many  loose  ends 
hanging.  The  Commission  recently 
concluded  the  Public  Safety  non voice 
rulemaking. 

BOURNE:  That  was  Just  for  Public 
Safety,  correct? 

HIGGINBOTHAM  Yes.  We  had,  a 
number  of  years  ago,  amended  the 
Industrial  rules  to  provide  for  the 
two-second  nonvoice  operations.  The 
Public  Safety  rules  in  the  Police  and 
Fire  area  are  a  little  bit  different- 
They  allow  the  continuation  of  the 
taped  voice  alarms,  where  they 
indicated  there  was  a  need  for  the 
patrolman  on  the  street  or  the  auto- 
mobile to  get  a  direct  verbal  message 
rather  than  some  sort  of  a  digital 
readout  in  the  car* 

BOURNE;  Speaking  of  nonvoice,  do 

you  personally  expect  AXIS  (the 
FCC's  proposal  for  automatic  trans- 
mitter identification  systems)  to 
work? 

HIGGINBOTHAM:  It  depends  on 
what  you  mean  by  "work''.  If  you  are 
asking  me  if  it's  technically  feasible, 
the  answer  to  that  is,  I  don't  think 
there's  any  real  question.  We  have 
systems  in  operation  today  in  our 
various  services,  and  each,  of  course, 
noncompatible  with  the  others,  but 
any  one  of  them,  I  think,  is  probably 
capable  of  performing  the  automatic 
transmitter  identification  function.  I 
think  it  gets  to  be  more  difficult  when 
we  start  talking  about  devising  a  single 
system,  becau^  that  means  that  you 
have    to    pick  a  system    out  —  and 
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and  a  six  element  beam  It  took  three 
weekends,  but  it  was  a  great  ex- 
perience. The  food  served  by  the 
grateful  ham's  wife  made  it  all  worth- 
while. 

You  might  ask  who  these  guys  are 
who  are  doing  so  much?  Well  they  are 
the  same  guys  who  are  part  of  a  team 
at  the  Space  Center  which  put  Oscar  6 
and  7  in  orbit,  our  men  on  the  moon^ 
launched  numerous  Titans,  Minute- 
men  and  Poseidons  —  and  now  have 
added  Apollo/Soyuz  to  that  long  list. 


They  are  also  the  local  Little  League 
coaches,  Sunday  School  teachers, 
Scout  leaders.  Coast  Guard  Auxiliary 
and  whatever  else  you  might  want  to 
add. 

Yes  Wayne,  I  feel  sorry  for  you  and 
your  community  if  the  local  hams  are 
indeed  as  you  have  described  them.  I 
find  that  hard  to  believe  with  my 
experience.  Let  us  not  judge  them 
that  way.  Maybe  you  didn't  approach 
them  properly.  Maybe  your  attitude 
wasn't  just  right.  I  don't  know  what  it 


was,  but  I  sure  hope  it  has  corrected 
itself. 

Amateur  Radio  is  alive  and  well 
here  in  the  deep  South,  and  if  you  or 
anyone  reading  this  is  ever  in  our  area, 
PLEASE  feel  free  to  join  us  at  our 
meetings.  The  coffee  and  donuts  are 
on  us. 

Thank  God  for  Amateur  Radio  and 
for  the  Indian  River  Amateur  Radio 
Club. 

Joe  Rubino 
Cocoa  Beach  FL 
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maybe  one  that  is  in  current  use  or 
maybe  one  nobody  uses—  and  then 
everyone  has  to  convert  to  that.  So  I 

think  there  is  some  reluctance  on  the 
part  of  various  manufacturers  to 
proceed.  Some  of  them  feet  that  when 
you  do  that  you  freeze  the  state  of 
the  art.  That  may  be  true,  I  don't 
know. 

BOURNE:  What  wouid  prevent,  say^ 

an  unscrupulous  deafer  from  pro- 
gfBmmmg  in  some  '*noncall  signs  *'  on 
a  CB  radio,  once  this  went  into  effect? 

HtGGINBOTHAM:  Nothing. 

BOURNE;  fs  there  any  way  you  can 
prevent  that  from  happening  by 
insisting  on  a  particular  design? 

HIGGlNBOTHAIVt     In    CB,    at    least 


some  manufacturers  have  indicated 
maybe  one  way  to  do  it  is  to  build 
into  it,  at  the  factory,  the  serial 
number.  That  certainty  is  a  workable 
system,  if  you  bear  in  mind  that 
probably  any  system  that  could  be 
devised  can  be  defeated.  It's  probably 
easier  to  jury  rig  the  device  by  putting 
in  phony  call  sign,  if  it's  done  by  a 
dealer  or  service  man.  But  that 
compounds  our  probfem  if  we  go  the 
serial  number  route,  because  it  means 
we  then  do  not  have  a  record  of 
licenses,  but  a  record  of  every  trans^ 
mitter  sold.  That  could  get  to  be  a 
pretty  big  and  expensive  data  file. 

BOURNE:  The  FCC  has  stated  that 
the  Oass  B  CB  docket  has  been 
deferred,   pending    the    outcome   of 

several  other  dockets,  including  AT/S. 


Dig  it  out 


and  loan 


At  various  times  comments  have 
appeared  emphasizing  the  need  to  get 
more  young  people  involved  in 
Amateur  Radio.  At  the  present  time 
junior  high  and  high  school  students 
are  not  financially  encouraged  to  stick 
with  ham  radio.  Think  about  the 
prices  you  saw  last  time  you  browsed 
through  your  local  radio  dealer's 
showroom.  Even  the  most  basic,  used 
Novice  station  will  cost  about  $100, 
For  a  young  student  that  is  a  tre- 
mendous amount  of  money. 

And  then  think  of  how  you  might 
react  if  your  son  (or  daughter)  came 
home  and  announce  that  he  wanted 
to  spend  all  of  his  savings  on  an  old 
battered  piece  of  hobby  equipment. 
And  if  the  Novice  does  persist  and  get 
his  General  license,  the  situation  does 
not  improve.  Even  the  simplest  SSB 
station  will  cost  $500  or  so  when  you 
include  the  power  supply  and  a  micro- 
phone. Think  about  when  you  were  in 
high  school-  It  was  hard  enough  to 
save  $30  so  you  could  take  your 
girlfriend  to  the  prom.  It  must  be  a  bit 
discouraging  for  young  hams  to  look 
at  the  "bargain"  prices  of  ham  rigs 
advertised  in  the  magazines. 

The  young  ham  might  get  a  part 
time  job,  but  it  won't  be  easy  for  him 
to  go  to  school,  do  his  homework,  a 
few  chores  around  the  house,  work 
part  time,  and  still  have  any  time  left 
to  do  some  operating, 


As  for  building,  it  is  impossible  for 
an  inexperienced  builder  with  a  small 
junk  box  to  build  a  complex  multi- 
band  SSB  rig  with  the  same  versatility 
and  ease  of  operation  as  the 
commercial  equipment  for  a  lower 
price. 

So,  what  can  we  do  about  all  this? 
Well,  for  starters,  remember  that  old 
Novice  rig  of  yours  that  is  stored  away 
in  the  corner  of  the  basement?  Dig  it 
out  and  loan  it  to  that  junior  high  boy 
who  just  passed  his  Novice  test,  Spend 
a  few  minutes  showing  him  how  to 
use  it  and  you  won't  have  to  worry 
too  much.  I  can  guarantee  that  the  rig 
wilt  get  some  use  instead  of  gathering 
dust. 

Or,  invite  a  Novice  over  to  your 
shack  some  evening  and  let  him  work 
some  DX.  Very  few  Novices  have  a 
beam  or  a  linear,  and  would  get  a 
thrill  out  of  using  yours  for  an  hour  or 
two. 

Help  the  high  school  radio  club  set 
up  a  station.  If  your  locat  radio  club 
doesn't  have  a  club  station,  set  one  up 
and  make  it  available! 

It  doesn't  take  much  on  your  part 
and  it  might  stop  some  valuable  young 
hams  from  dropping  out 

Mark  Aaker  WB9NAI 
Eau  Claire  Wl 


That  would  bring  up  the  question, 
what  woufd  prevent  a  Ciass  E  CBer 
from  purchasing  an  Amateur  Radio 
transmitter  on  the  220  MHz  band  and 
putting  it  on  Ciass  E  —  whether  it's 
278220  MHz  or  whatever  your 
current  thinking  is  for  a  Class  E  band? 

HIGGINBOTHAM;  I  think  there  is  a 
very  good  chance  that  will  happen. 

BOURN  E:  So  that  would  defeat  A  TIS 
entirely,  wouldn't  it? 

HIGGINBOTHAM:  Yes,  it  would.  As 
a  matter  of  fact  1  think  there  is  a 
good  chance  that  tf  we  have  Class  E,  it 
will  bring  about  some  rise  In 
unauthorized  operation  in  the 
Amateur  bands.  I  am  more  concerned 
about  that  than  the  other  way.  I  think 
the  bulk  of  CBers  will  not  try  to 
defeat  the  circuitry.  You  see,  with  the 
present  system,  with  off-the-shelf 
equip nf>ent  and  partly  encouraged  by 
dealers,  maybe  substantially 
encouraged  by  dealers,  they  have  said, 
maybe  io  the  interest  of  making  an 
immediate  sale,  "I'll  make  this  equip- 
ment immediately  and  to  ensure  that 
other  people  will  talk  to  you,  why 
don't  you  use  a  handle,  and  here  is  a 
list  of  handles,*'  I  know  a  lot  of  that  is 
going  on*  In  my  speech  at  Las  Vegas 
(NEWCOM  show),  1  covered  that 
point  I  also  admitted  that  while  I 
had  some  problems  with  the  way  the 
industry  had  gone,  the  FCC  was  not 
entifely  blameless,  because  we  sort  of 
failed  to  try  to  shoulder  our  enforce- 
ment And  we  have  had  and  have 
unrealistic  rules.  Docket  20120  is 
intended  to  kind  of  get  started 
towards  bringing  the  rules  into  the 
real  world.  They  still  need  a  lot  of 
reregulating*  They  need  to  be  written 
in  words  that  people  can  understand, 
and  they  could  be  less  verbal.  I  think 
the  fact  that  the  Commission  agreed 
to  propose  to  expand  the  Class  0 
Service  indicated  it  hasn't  given  up 
hope  of  making  a  better  order  service 
out  of  it, 

BOURNE:  But  just  listemng  to  it^  it 

almost  sounds  hopeless.  Do  you, 
personally^  listen  to  CB? 

HIGGINBOTHAM:  I  have  to  confess  I 
don't  I've  been  thinking  about  buying 

a  unit  and  setting  it  (in  my  office). 

BOURNE:  How  about  the 
Commissioners?  Do  any  of  them  listen 
to  CB? 

Continued  on  page  97 
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Our  Touch  tone  encoder  comes  encased  in  a  beautiful 
secretary  and  features  - 

•  A  built-in  spea/<er  for  acoustic  coupling 

•  Miniature  phone  jacf<  with  cord  for  plug-in  use 

•  Self-contained  9  volt  power  source 

SG9.95 
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I   insist    that  you  print    ev 


MORK  OF 
THE  GOOIK  . . 


James  Efectronics 

PO  Box  822 

Belmont  California  94002 

Gentlemen: 

Many  thanks  for  your  fast  efficient 
service.  I  was  dazzled!  It's  been  years 
since  I  had  such  courteous  service. 
The  $6  order  was  mailed  26  July  and 
the  semiconductors  were  received  31 
July.  Unbelievable  I 

IVty  two  meter  transceiver  was  out 
of  service  due  to  a  bad  LM380N. 
Gratitude  fs  extended  for: 

1 ,  Not  putting  the  customer 
through  the  hassle  of  a  S20  minimum 
order. 

2.  Not  waiting  4  weeks  to  see  if  the 
customer's  personal  check  clears  the 
bank. 

3.  Shipping  the  order  on  the  day  of 
receipt 

4,  Not  omitting  a  portion  of  the 
order  and  recommending  a  reorder  in 
4  to  6  weeks* 

Would  you  kindly  send  an 
additional  catalog  for  the  company 
engineering  department  catalog  file? 

May  you  enjoy  much  busine^ 
success. 

Yours  Truly, 

Richard  A,  Drew,  P.E, 

Electrical  Engineer 

Wisconsin  Rapids  Wl 

THE  BAD... 


After  reading  about  'The  Bad" 
Trigger  Electronics  in  your  August 
issue.  I  just  had  to  write  to  you  and 
tell  you  of  another  outfit  that  seems 
to  operate  the  same  way,  73 
Magazine. 

On  June  9,  1975,  1  mailed  you  a 
check  for  S4.00  for  a  DX  bearings 
chart.  Some  weeks  later  I  found  that  I 
did  not  need  this  chart  and  since  i  had 
not  received  it  anyway,  sent  you  a 
letter  requesting  that  you  cancel  the 


order  and  refund  my  $4.00  which  has 
cleared  my  bank.  I  followed  up  two 
weeks  later  with  another  letter 
requesting  the  refund  and  as  of  this 
date  have  not  received  either  the  chart 
or  the  refund.  Please  send  the  refund 
and  remember  that  "People  who  live 
in  glass  houses  shouldn't  throw  stones 
at  Trigger  Electronics"  or  something 
like  that.  I  doubt  that  this  will  get 
into  your  letters  column  but  maybe  it 
will  get  my  $4.00  back. 

Len  Malone  WB8PTP 
Cincfnnatf  OH 

Sorry.  This  confusion  and  our 
inability  to  process  your  order 
property  were  directly  traceable  to 
""summer  vacation  devastation^^.  Wt 
have  sent  you  a  check  for  S4,30  (your 
$4.00  plus  postage  for  your  three 
letWrs),  —  Ed. 

ASDTflElGL) 

I  just  got  my  August  issue  of  73 
and  the  first  thing  I  read  was  the 
letters.  I  was  interested  in  the  article, 
'The  Bad . ,  /',  by  Scotty  Bottom 
from  Worcester  MA*  In  March  I 
ordered  the  Johnson  Viking  Match 
Box  for  ^4.95,  \  also  sent  a  check  for 
S96.55,  to  cover  all  costs-  A  month 
later  I  got  the  canceled  check.  My 
father  and  I  have  called  Trigger  four 
times.  Each  time  Miss  Dolly  gave  us 
the    run-around.    The    last   time    we 

canceled  the  order  and  asked  for  our 
money  back. 

Nothing  happened,  so  we  wrote  the 
Chamber  of  Commerce  in  River 
Forest  I L.  They  contacted  Trigger.  A 
few  days  later  we  got  a  notice  from 
Miss  Dolly  saying  that  we  would  be 
soon  receiving  my  money.  It  has  been 
two  weeks  and  nothing  has  happened. 

We  will  soon  be  going  to  the  Post 
Office  to  complain  of  mail  fraud. 

Wesley  J.  Larsen  WN3ZHT 

Frackviile  PA 


Mr.  Larsen  also  submitted  photostatic 
evidence  of  the  bases  for  his 
complaint  and  —  unfortunately  — 
e^ery  word  in  his  fetter  appears  to  be 

the  truth,  -  £d 


In  these  days  of  so  many  moans 
and  complaints,  I  think  a  bouquet  is 
deserved.  Your  special  rate  2000  QSLs 
have  been  received.  I'm  very  pleased 
with  the  printing  and  the  QSL  itself* 
Thanks  for  the  bargain! 

H,  Gordon  Wightman  VE5XU 
Regina,  Saskatchewan 

USEFUL  AiMi  CHEAPER 

I  have  been  receiving  QST  for  many 
months  now,  and  have  learned  abso- 
lutely nothing  from  it.  As  a  beginner 
in  the  electronics  field,  I  find  that  the 
QST  editors  bore  me  with  their 
elaborate  technical  articles,  seeming  to 
have  no  consideration  for  the  beginner 
and  Novice.  The  days  are  few  and  far 
between  when  I  can  pick  up  my  latest 
issue  of  QST  and  actually  understand 
what  I'm  reading,  I  think  they  are 
centering  around  the  EE  with  a 
college  degree,  a  load  of  cash  in  his 
pocket  and  a  junk  box  a  mile  high. 
The  average  ham  with  a  general 
knowledge  of  electronics  and  a 
modest  income  doesn't  in  my 
opinion,  give  a  blankety-blank  about 
i-f  responses  in  his  double-balanced 
mixer,  or  building  a  converter  for 
Oscar.  The  interest  just  isn't  there, 
and  you  can't  force  it  by  constantly 
printing  that  type  of  article.  Surely 
those  articles  are  important  and  mean 
a  lot  to  many  hams,  but  they  have 
their  place  and  time.  They  belong  in 
the  publications,  but  WHY  SO  ®i-*# 
MUCH???  I'm  sick  and  tired  of 
reading  about  docket  20282,  the  RFI 
Bill,  and  the  AR  RL's  beloved  National 
Convention.  QST's  attitude  is  going  to 
wipe  me  off  their  subscription  list .  , . 
and  very  soon. 

If  you  think  I'm  an  old  man  of  150 
babbling  away,  you're  wrong,  I'm  a  16 
year  old  Advanced  licensee,  and  1  feel 
we  need  better  articles  in  our  publica- 
tions —  different  antenna  designs  and 
construction  stones,  NOT  JUST  TWO 
METER  FM,  but  everything  else  as 
welL  We  need  more  USEFUL  and 
CHEAPER  projects  to  build  —  good 
practice  for  the  beginner.  And  HEY, 

Mr,  GENERAL,  Mr,  ADVANCED, 
and  Mr  EXTRA  CLASS,  how  about  a 
helping  hand  to  those  little  Novices 
and  soon- to-be  operators  over  there? 
Because  who's  going  to  operate  when 
you're  gone?  1  think  QST  has  done 
'nothing  except  make  money,  and  I've 
had  enough  of  it 
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I  read  our  club's  73  magazine 
today,  and  I'll  be  reading  theirs  no 
more,  since  I'll  be  getting  my  own 
subscription  soon.  I've  found  73  to  be 
fascinating,  f filed  with  projects  and 
ideas  that  are  a  reality  to  me.  Real 
down-to^arth  articles,  some  with 
humor  Who  says  Wsyne  Green's  nuts? 
I  think  he's  got  a  good  thing  going, 
and  he  shoyjdn't  give  up,  no  matter 
what  people  think.  My  QST  subscrip- 
tion will  soon  be  canceled,  and  guess 
who'H  get  the  cash?  73  Magazine!! 

Steve  Reed  KP4EAI/KP4USIM 

Sabana  Seca,  Puerto  Rico 

COOIX'JtIFF 

Good  grief,  Way^Cr  "Don't  Feed 
the  Bears/'  in  the  August  1975  "73" 
is  too  much.  I  always  considered  you 
to  be  somewhat  selective  in  your 
choice  of  articles  but  one  more  like 
that  and  .  .  .  {censored)  .  ,  , 

Bob  Myers  K3HWL 
Meadville  PA 


I  am  not  an  amateur  radio  operator, 
but  have  been  involved  in  electronics 
for  the  past  9V3  years,  working  with 
missile  systems,  radars^  computer 
peripheral  equipment,  commercial 
radio  equipment  and  data  communi- 
cations, I  subscribe  to  73  for  a 
number  of  reasons;  the  most 
important  one  is  the  practical 
application  of  electronic  theory  with 
everyday  technical  problems.  I  have 
just  read  the  article  titled  The  Best 
Logic  Yet  by  William  E.  Browning 
WB5IRY  in  the  August  issue  and  find 
that  I  must  comment  on  what  I 
consider  to  be  some  basic  flaws  in  his 
thoughts  on  TTL  Circuitry, 


One  statement  thai  he  made  was, 
"Do  not  connect  two  outputs 
together".  This  should  have  read,  "Do 
not  connect  two  outputs  together 
unintentionally/'  since  there  are 
several  times  that  two  outputs  ARE 
connected  together  to  perform  a 
certain  function  such  as  in  "Wired 
'OR'"  applications  (as  shown  in  the 
accompanying  example),  as  well  as  in 
other  appJications  (also  shown).  I  have 
been  involved  in  using  TTL  logic  for 
several  years  and  once  taught  the 
subject  in  a  commercial  school  This 
logic  is  indeed  easy  and  probably  the 
"best  yet/'  particularly  for  the  person 
who  has  never  worked  with  logic  fCs 
before,  as  Mr,  Browning  pointed  out 
in  his  article. 


POWER  ON 
(L) 


Future  articles  should  point  out  the 
various  circuit  configurations  which 
are  presently  being  used 
commercially.  (Such  a  task,  though 
seemingly  difficult,  is  really  easy  since 
a  book  published  by  the  technical 
magazine  E/ectronics  is  available  at  a 
relatively  low  cost  —  the  title  is 
"Circuit  Designer's  Casebook".  The 
address  of  the  magazine  Eiec ironies  is: 
]221  Avenue  of  the  Americas,  New 
York  NY  1Q020J 

I  hope  this  letter  will  enlighten 
some  of  your  readers  about  TTL  logic 
and  its  uses. 

Roy  M.  Hein,  Jr. 
Livonia  Mf 

Continued  on  page  19 


DOOR  SHUT 


CIRCUIT    ^ 
READY  (H) 


Any  high  condition  at  the  input  (A)  wiU  force  a  iow  at  the  output  (B).  *'Y  y  iiulicates 
signal  condition  for  a  *'tru^'\ 


This  circuit  is  a  free  running  muHivibtator.  The  frequency  is  determined  by  the  value  of 
CI  and  the  IC^s  internal  circuits.  It  costs  about  254  to  build  and  I  have  seen  it  used  from  a 
rC  of  1  sec  to  I  MHz, 


IN 


OUTPUT 


T 


CI 


This  is  a  "one  shot"  circuit  sometimes  referred  to  as  a  "cheap  shot",  since  it  is  cheaper  to  use  than  other  devices.  CI  determines  the 
pulse  width  of  the  ou^ut,  e.g.,  10  uF  produces  about  a  10  usee  width  puke. 


OCTOBER  1975 


9 


Autobiography 


Ancient  Aviator 


m 


£tt 


it! 


W.  Sanger  Green 
1379  £  15  Street 

Brooklvn    NY    11230 


®  2®B  n®  MIi!a„ 


Soon  after  I  had  gotten  back  to 
Brooklyn  from  delivering  the  LWF 
plane  to  Hal  Bazley  in  Boston,  I  heard 
that  Juan  Trippe  had  some  boxed 
Aeromarine  39b  seaplanes  that  he 
needed  help  in  setting  up.  They  were 
located  in  a  hangar  at  the  inactivated 
Naval  Air  Station  at  Rockaway,  Long 
Island.  I  got  Art  Caperton  to  join  me 
on  a  journey  to  the  N.A.S.,  where  we 
talked  with  Trippe.  He  said  he  wanted 
to  set  up  one  of  the  ships  to  survey  a 
possible  airline  route  from  the  East 
River  at  Manhattan  to  Southampton, 
Long  Island.  We  agreed  to  set  up  a 
ship  for  him,  if  we  could  set  up 
another  for  our  use  in  passenger  carry- 
ing at  Port  Washington.  The  39b  was  a 
biplane  with  a  single  pontoon  under 
the  fuselage  and  small  wingtip  pon- 
toons. It  was  equipped  with  a  Curtiss 
0XX6  engine  that  was  supposed  to 
putoutlOOHP, 

It  only  took  us  a  week  to  set  up  the 
two  seaplanes  and  test  them.  These 
ships    were    not    ideally    suited    for 

Ite  OHTiefl  H  dozen  pairsii  of  leotards 
.  *  •  which  MTvi^d  ajs  lii^  underwear  lis 
well  m  \i\B  performing  uniforiiL 

making  money  at  pa^enger  hopping. 
They  had  only  two  single  seat 
cockpits,  the  aft  one  for  the  pilot  and 
tfie  forward  one  for  a  $7.50  for  ten 
minutes  passenger.  One  week  was 
enough  to  convince  us  that  we  weren't 
going  to  have  enough  money  to  keep 
it  up.  At  this  juncture  we  were  both 
fortunate  to  have  other  flying  jobs 
offered,  Caperton  was  recruited  to  fly 
mail  from  New  Orleans  to  Pilottown, 
at  the  southern  tip  of  the  Mississippi 
delta,  in  HS2L  flying  boats.  Gillespie, 
of  Heller  Field,  Newark,  N.J-,  wanted 
me  to  ffy  a  Curtiss  R4  landplane  that 
he  was  assembling  near  Middletown, 
Pa,  We  each  accepted  our  offer  and  1 
notified  Trippe  that  we  were  turning 


his  39b  back  to  him.  I  flew  the  ship  to 
a  seaplane  base  at  College  Point  for 
fueling*  Trippe  joined  me  there  and 
flew  the  ship  to  Sheepshead  Bay, 
Brooklyn,  where  I  disembarked,  and 
he  vwent  on  to  the  N.A.S,,  Rockaway. 
A  few  years  later  Juan  Trippe  started 
Pan  American  Airways  with  a  flying 
boat  service  between  Key  West, 
Florida  and  Havana,  Cuba.  As  almost 
everyone  knows,  he  built  Pan  Ameri- 
can into  one  of  the  largest  inter- 
national airlines  in  the  world. 

Although  the  Naval  Air  Station  had 
been  decommissioned  and  there  were 
no  Navy  activities,  a  maintenance 
crew  and  several  watchmen  were 
stationed  there,  Trippe,  Caperton,  a 
mechanic  and  I  were  lodged  in  a 
barracks.  It  was  interesting  to  see  the 
great      number     of     cases     of 

-  y      (your     first     guess     was 

correct)  that  were  landed  there  and 
loaded  on  trucks  for  further  transport, 
I  got  a  (ift  on  one  of  the  trucks  one 
night  to  a  place  where  I  could  get  a 
subway  to  Brooklyn.  We  sailed  right 
through  with  no  interference  at  all  — 
and  only  one  stop  to  pay  a  "toll". 

When  I  arrived  at  Middletown  I 
found  that  they  had  the  R4  nearly 
ready  to  attach  and  rig  the  wings.  A 
220  HP  Hisso  engine  had  been 
installed  and  the  center  section  and 
tail  surfaces  all  rigged.  The  ship  was 
really  an  overgrown  Jenny  with  the 
front  cockpit  enlarged  to  accommo- 
date four  passengers.  The  ship  was 
owned  by  Pat  Doyle,  who  proposed  to 
barnstorm  through  western  Pennsyl- 
vania and  West  Virginia  under  the 
name  of  "Doyle's  Flying  Circus",  He 
had  hired  a  wing  walker  and  parachute 
jumper  named  "Baby  Otto  Hoover". 
Hoover  was  quite  a  character.  He 
owned  about  a  dozen  pairs  of  leotards 
of  many  different  colors  with  con- 
trasting trunks  to  go  with  them.  These 
served  as  his  underwear  as  well  as  his 
performing   uniform*    All   he   needed 


was  a  purple  cape  and  a  big  red  "S" 
on  the  front  of  his  leotards  to  look 
like  Clark  Kent 

By  September  12th  the  ship  was 
ready  to  go.  Of  course  the  field  where 
we  had  done  the  final  assembly  was 
small  and  completely  surrounded  by 
high  tension  wires,  but  it  was  avail- 
able. That  morning,  however,  there 
was  a  good  breeze  blowing  the  long 
way  of  the  field  so  I  took  the  ship  off 
with  no  trouble  and  flew  it  the  few 
miles  to  the  Air  Service  Middletown 
Air  Intermediate  Depot  field*  The 
Commanding  Officer  of  the  field  came 
out  to  greet  me  personally  with  orders 
to  "get  that  crate  the  h    —  off  the 

Hoover  jurii|M'd  and  landed  in  the 
middle  of  the  Stiaifuelianiia  river,  air- 
|>ri8iii<{  tile  crowd  which  wai!i  ex  pin  ling 
hiiii  to  land  in  the  [lark. 

field",  I  told  him  that  a  few  things 
had  to  be  done  to  put  the  ship  in 
flying  condition  and  that  the  owner 
and  his  mechanic  would  be  there  soon 
to  make  the  necessary  adjustments. 
He  finally  agreed  to  let  us  keep  the 
ship  there  overnight.  He  even  sent 
some  men  out  to  tie  it  down  for  the 
night.  My  reserve  officer's  ID  card 
helped,  I  guess.  Doyle  and  Hoover 
arrived  about  an  hour  later  and  we 
rertgged  the  wings  so  they  didn't  flap 
quite  SQ  much.  The  boys  on  the  gas 
truck  came  out  after  dark  and  filled 
our  gas  tank  for  a  couple  of  dollars. 

Next  morning,  after  a  test  hop,  we 
piled  all  our  gear,  including  Hoover's 
two  parachutes,  Doyle  and  Hoover, 
into  the  front  cockpit,  and  flew  to  a 
field  just  south  of  Harrisburg  where 
we  could  leave  the  ship  for  the  night 
Harrisburg  was  having  some  kind  of  a 
celebration  the  next  day  and  Doyle 
had  contracted  with  the  committee  to 
have  the  plane  fly  over  Riverside  Park 
where  they  were  having  the  doings,  do 
a  few  stunts,  and  put  on  a  wing 
walking  exhibition  and  a  parachute 
jump.  So  we  did  the  show  and  Hoover 
jumped  and  landed  in  the  middle  of 
the  Susquehanna  River  in  about  two 
feet  of  water.  Embarrassing,  as  he  was 
supposed  to  have  landed  in  the  park. 
His  chute  was  very  large,  so  it  gave 
him  time  to  perform  on  its  attached 
trapeze  on  the  way  dowa 

A  couple  of  days  later  we  got  to 
Hanover,  where  they  were  having  a 
carnival.  We  stayed  there  four  days 
and  did  quite  well  carry fng  four 
passengers  at  S7.50  each  on  about  25 
flights  a  day, 

Pat  Doyle  had  made  advance 
an^angements    for   a   performance  of 
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our  show  and  several  days  of  passe n 
ger-carrying  at  El  kins,  W,  Va.  We 
arrived  there  safely  on  the  afternoon 
of  September  11th  and  landed  on  a 
hillside  meadow  on  Dice  Harper's 
farm. 

I  learned  a  few  things  about 
Pennsylvania  mountain  flying  on  that 
trip.  First  of  alf,  the  R4  loaded  down 
with  the  three  of  us  and  al!  our  gear 
did  not  have  a  ceiling  high  enough  to 
get  us  over  some  of  the  higher  ridges. 


I  learned  a   lot  about  boun<^n|;  over 
fences  on  ^hort  field  takeoftfi. 


So  when  we  came  to  a  high  ridge  we 
would  have  to  fly  alongside  it  until  we 
either  found  an  updraft  that  would 
take  us  over  or  a  pass  we  could  get 
through.  We  did  quite  a  bit  of  wander- 
ing up  and  dov^/n  valleys. 

We  based  in  El  kins  for  about  three 
weeks,  making  side  trips  to  several 
nearby  towns  to  put  on  shows  at  S200 


each  with  S50  more  for  a  parachute 
jump.  We  also  did  quite  a  lot  of 
passenger  carrying  from  small  local 
fields,  I  learned  a  tot  about  bouncing 
over  fences  on  short  field  trakeoffs 
and  landings,  and  also  about  hillside 
operations.  I  had  to  be  my  own 
mechanic,  too- 

Next  month  —  the  R4's  curtain  call 
and  more  LWF  flying,  including  a 
lucky  close  one.  So  don't  be  so 
uptight  about  life.  No  one  ever  got 
out  of  it  alive. 


AZ-EL  PROGRAM 

A  program,  written  for  the 
Hewlett  Packard  programmabfe  calcu- 
lator (HP-65)  is  available  for  com- 
puting both  azimuthal  and  elevation 
coordinates  (az/eU  for  tracking  either 
Oscar  6  or  7.  Once  the  satellite  orbital 
data  and  individual  QTH  positional 
coordinates  are  inputted  and  stored, 
the  routine  will  compute  az/el 
antenna  pointing  coordinates  for  any 
number  of  arbitrary,  specified  times 
following  the  ascending  node.  Az/el 
coordinates  computed  with  this 
routine     for     both     ascending     and 


descending  passes  agree  favorably  with 
both  the  results  of  a  FORTRAN 
program  run  on  a  CDC-3800  com- 
puter and  with  actual  observed 
satellite  trajectories.  The  program  can 
be  stored  on  a  single  HP-65  magnetic 
card.  Documented  copies  of  the  pro- 
gram will  be  forwarded  upon  request 
and  receipt  of  an  SASE;  rf  a  blank 
magnetic  card  is  included  with  the 
request,  a  copy  of  the  program  ilself 
will  be  sent. 

Earl  F,  Skefton  WA3THD 
1901  Deerfieid  Court 
Washington   DC  2002 f 


0$car  6  Orbital  Information 

Oscar  7  Orbital  Information 

Orbit 

Date 

Time 

Longitude 

Mode 

Orbit 

Date 

Time 

Longitude 

(Oct) 

(GMT) 

of  Eq. 

(Oct) 

(GMT) 

ofEq. 

Crossing  °W 

Crossing '  W 

13529 

1 

0151.5 

78,7 

BX 

4001 

1 

0115.9 

68.8 

13541 

2 

0051.4 

63.7 

A 

4013 

2 

0015.3 

53.7 

13554 

3 

0146.3 

77.4 

B 

4026 

3 

0109.6 

67.2 

13566 

4 

0046.3 

62.4 

A 

4038 

4 

0008.9 

52.1 

13579 

5 

0141.2 

76.1 

B 

4051 

5 

0103.2 

65.6 

13591 

6 

0041.1 

61.1 

A 

4063 

6 

0002.5 

50.5 

13604 

7 

0136.0 

74.9 

B 

4076 

7 

0056.8 

64,0 

13616 

8 

0036.0 

59.9 

AX 

4089 

8 

0151.1 

77.6 

13629 

9 

0130.9 

73.6 

8 

4101 

9 

0050.4 

62,4 

13641 

10 

0030.8 

58.8 

A 

4114 

10 

01 44. 7 

76,0 

13654 

11 

0125.8 

72.3 

B 

4126 

11 

0044. 1 

60.8 

13666 

12 

0025.7 

57.3 

A 

4139 

12 

0138.4 

74.4 

13679 

13 

01 20.6 

71.0 

B 

4151 

13 

0037.7 

59.3 

13691 

14 

0020.6 

56.0 

A 

4164 

14 

0132.0 

72.8 

13704 

15 

0115.5 

69.8 

BX 

4176 

15 

0031.3 

57,7 

13716 

16 

0015.4 

54.8 

A 

4189 

16 

0125.6 

71,2 

13729 

17 

0110.4 

68.5 

B 

4201 

17 

0024.9 

56.1 

13741 

18 

0010.3 

53.5 

A 

4214 

18 

0119.2 

69.6 

13754 

19 

0105.2 

67.2 

B 

4226 

19 

0018.6 

54.5 

1376U 

20 

0005.2 

52,2 

A 

4239 

20 

0112.9 

68,0 

13779 

21 

0100.1 

65,9 

B 

4251 

21 

001 2.2 

52,9 

13791 

22 

0000.0 

50,9 

AX 

4264 

22 

0106.5 

66,4 

13804 

23 

0055.0 

64.7 

B 

4276 

23 

O0OS.8 

51.3 

13817 

24 

0149.9 

78.4 

A 

4289 

24 

0100.1 

64,9 

13829 

25 

0049.3 

63.4 

B 

4302 

25 

0154.4 

78,4 

13842 

26 

0144.8 

77.1 

A 

4314 

26 

0053.7 

63,3 

13854 

27 

0044.7 

62.1 

B 

4327 

27 

0148.0 

76,8 

13867 

28 

0139.6 

75.9 

A 

4339 

28 

0047.4 

61,7 

13879 

29 

0039.6 

60.8 

BX 

4352 

29 

0141.6 

75.2 

13892 

30 

01 34.5 

74.6 

A 

4364 

30 

0041.0 

60.1 

13904 

31 

0034.4 

59.6 

B 

4377 

31 

0135.3 

73.6 

AMSAT'OSCAR  6's 
THIRD  BIRTHDAY! 

October  15,  1975  marks  the  third 
anniversary  of  the  launch  of  AMSAT- 
OSCAR  6.  One  of  two  long- life  time 
spacecraft  now  in  orbit,  AMSAT- 
OSCAR  6  has  now  exceeded  its 
origfnal  one-year  lifetime  goal  by 
200%. 

To  mark  the  occasion,  special 
bulletins  will  be  transmitted  via  the 
AMSATOSCAR  6  twototen  nr>eter 
transponder  on  the  evening  of 
Tuesday,  October  14  (October  15, 
GMT),  These  satellite  transmissions 
can  be  heard  on  approximately  29.50 
MHz  with  most  HF  receivers  and 
antennas.  The  times  of  satellite  passes 
that  can  be  heard  over  most  of  North 
America  are: 

Orbit  13704  -  9:28  pm  EOT  (±  10 
min.),  Tuesday  evening,  Oct  14  (Oct 

15GIVIT); 

Orbit  13705  -  8:23  pm  PDT  l±  10 
minj,  Tuesday  evening,  Oct*  14  (Oct, 

15  GMT). 

An  attractive,  multi-color  AMSAT- 
OSCAR 6  QSL  card  is  available  for 
stations  reporting  reception  of  these 
transmissions.  Give  the  time,  signal 
strength,  and  call  letters  of  the 
bulletin  station,  describe  your 
receiving  equipment,  and  send  this 
information  along  with  an  SASE  to 
"AMSAT-OSCAR  6  Report,"  P.O. 
Box  27,  Washington  DC  20044, 
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CONTESTS 


Editor: 

Robert  Baker  WA1  sex 

34  White  Pine  Drive 
Uttleton   MA  01460 


RTTY  ART  CONTEST 

^irts:  October  1 

Ends:  November  30 

At!  worldwide  licensed  radio  amateurs 
and  members  of  their  immediate 
families  (except  officials  and  judges  of 
this  contest  and  members  of  their 
families)  are  eligible  to  participate  in 
this  contest  Entries  must  have  been 
originated  by  means  of  manual  inputs 
to  a  teleprinter  using  a  standard 
communications  keyboard,  and  may 
be  submitted  only  by  the  originator  of 
the  art,  or  by  the  amateur  on  behalf 
of  a  family  member.  Submitted  art 
may  be  of  any  subject  suitable  for 
transmission  via  amateur  radio- 
Entrants  may  submit  as  many  entries 
as  desired,  and  each  entry  shall  be 
given  a  short  title-  Submitted  art  may 
contain  overline  shading.  Tapes  of 
entries  shall  be  formatted  to  permit  a 
reasonably  short  running  time,  and  to 
be  compatible  with  machines  which 
do  and  do  not  downshift  on  space. 
Compatibility  with  machines  which 
interchange  the  bell  and  apostrophe  is 
not  required.  At  least  three  functions 
must  be  used  between  each  line, 
normally:  CR,  LF,  LTRS.  Each  line  of 
the  art  shall  be  limited  to  a  maximum 
of  72  characters  (including  spaces} 
and  tapes  to  a  maximum  running  time 
of  40  minutes  at  60  wpm  for  the  art 
itself ,  exclusive  of  any  other  infor- 
mation on  the  tape. 

Each  entry  must  have  been  trans- 
mitted for  the  first  time  via  amateur 
radio  after  October  1st  and  must  be 
accompanied  by  a  confirmation  of  at 
least  one  receipt  of  its  transmission, 
identifying  the  title  of  the  art  and  the 
call  letters  of  the  receiving  and  trans- 
mitting stations.  All  confirmations 
must  be  in  writing  (not  by  RTTY 
transmission),  and  must  have  been 
obtained  by  the  entrant  from  the 
receiving  station.  Entrants  may  obtain 
necessary  transmi^ion  of  their  entry 
by  any  amateur  radio  station.  The 
tape  and  prints  of  each  entry  shall 
carry  the  full  name  of  the  author,  cafl 
letters  of  the  submitting  station,  and 
mailing  address.  This  information  shall 
be    both    written    upon    a   beginning 


leader  of  the  tape  and  also  punched  in 
the  tape  to  appear  on  page  copy  when 
reproduced.  Entrants  must  submit  one 
five-tevel  paper  tape  and  five  prints  of 
each  entry  and  by  such  submission 
agree  that  the  tapes  and  prints  may  be 
used«  duplicated  and  published  for 
any  purpose. 

AWARDS: 

Entries  will  be  judged  on  the 
originality  of  the  author  in  selection 
of  subject  matter,  on  excellence  of 
technique  in  producing  the  art  and 
formatting  the  tape,  on  overall 
appearance  of  the  art  when  viewed 
from  a  distance,  on  suitability  for 
publication,  and  on  the  entrant's 
compliance  with  these  rules.  A 
committee  of  judges,  made  up  from 
individuals  who  have  exhibited  an 
Interest  in  RTTY  art,  will  select  first, 
second,  third  and  honorable  mention 
winners.  Winning  entrants  will  receive 
a  plaque  for  first  place  and  certificates 
for  other  places.  Winning  entries  will 
be  published  in  the  RTTY  Journal  and 
other  amateur  radio  magazines.  The 
decisions  of  the  judges  shall  be  final. 

ENTRIES: 

Tape,  prints  and  transmission 
confirmation  information  should  be 
securely  packaged  and  sent  to:  RTTY 
Art  Contest,  c/o  Don  Royer  WA6PIR, 
16387  Mandalay  Drive,  Encino  CA 
91316  USA.  Entries  must  be  post- 
marked prior  to  December  1,  1975. 
Entries  will  not  be  acknowledged  nor 
returned.  Wmners  will  be  announced 
as  soon  as  possible  after  the  closing 
date. 

Note:  Since  maif  damaged  tape  will  be 
of  little  value,  it  is  suggested  that 
tapes  be  wound  tightly  upon  a  hard 
core. 

VK/ZL/OCEANIA  DX  CONTEST 

PHONE 

Starts:  1000  GMT  Saturday, 

October  4 

Ends:  1000  GMT  Sunday; 

October  5 

CW 

Star^:  1000  GMT  Saturday, 

October  11 

Ends:  TOOO  GMT  Sunday, 

October  12 


WIA  and  NZART  invite  all  amateurs 
to  participate  in  the  1975 
VK/ZLVOceania  DX  Contest  in  which 
the  rest  of  the  world  contacts  stations 
in  Oceania  but  with  emphasis  on  ZL 
and  VK. 

EXCHANGE: 

The  exchange  wilt  consist  of  five  or 

six    figures   made    up  of  the    RS(T) 
report  plus  three  figures  which  should 
start  with  001  and  increase  by  one  for 
each  successive  QSO. 
SCORING: 

For  Oceania  stations  [other  tfian 
VK/ZL)  score  2  points  for  each  QSO 
on  a  specific  band  with  VK/ZL  and  1 
point  for  each  QSO  on  a  specific  band 
with  the  rest  of  the  world.  For  the 
rest  of  the  world  (other  than  VK/ZL) 
score  2  points  for  each  QSO  on  a 
specific  band  with  VK/ZL  and  1  point 
for. each  QSO  on  a  specific  band  with 
Oceania  stations  other  than  VK/ZL 
FtNAL  SCORE: 

Multiply  the  total  QSO  pointe  by  the 
sum  of  VK/ZL  call  areas  worked  on 
all  bands-  The  same  VK/ZL  call  area 
worked  on  different  bands  counts  as 
separate  multipliers. 
AWARDS: 

Attractive  colored  certificates  writ  be 
awarded  to  each  country  (call  area  in 
USA,  Japan  and  USSR)  on  the 
following  basis:  top  scorer  using  all 
bands,  separate  awards  for  phone  and 
for  CW. 

SWL  SECTION: 

To  count  for  points,  a  VK  or  a  ZL 
station  ONLY  must  be  heard  in  a  QSO 
and  the  following  details  noted  in  the 
log:  date,  time  (in  GMT),  call  of  the 
VK  or  ZL  station  heard,  callsign  of 
the  station  he  is  working,  RS{T)  of 
the  VK/ZL  station  heard,  serial 
number  sent  by  the  VK/ZL  station 
heard,  band  and  points.  Scoring  is  on 
the  same  basis  as  for  the  transmitting 
section  and  the  Summary  Sheet 
should  be  similarly  set  out. 
LOGS: 

Logs  must  show,  in  this  order:  date 
and  time  in  GMT,  call  of  station 
contacted,  band,  serial  number  sent, 
serial  number  received.  Underline  each 
new  VK/ZL  call  area  contacted  and 
make  separate  logs  for  each  band 
used.  A  Summary  Sheet  must  be 
included,  showing:  callsign,  name  and 
address  (use  block  letters  please), 
details  of  equipment  used,  and  for 
EACH  BAND,  QSO  poin^  for  that 
band  and  total  of  VK/ZL  call  areas 
worked  on  that  band  All  band  score 
will  be  total  QSO  points  multiplied  by 
sum  of  VK/ZL  call  areas  on  all  bands 
while  single  band  scores  will  be  that 
band's    QSO    points    multiplied    by 
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VK/ZL  call  areas  worked  on  that 
band.  Also,  sign  a  declaration  that  all 
rules  and  regulations  have  been 
observed.  All  logs  should  be  posted  to 
reach  the  contest  nrranager  before  31 
January  1976.  Send  all  logs  to: 
VK/ZL  Contest  Manager,  WIA,  GPO 
Box  1002,  Perth,  West  Australia  6001. 
All  logs  are  greatly  appreciated! 

YL  ANNIVERSARY  PARTY 

CW 

Starts:  1800  GMT  Wednesday, 

October  15 

Ends:  1800  GMT  Thursday, 

October  16 

PHONE 

Starts:  1800  GMT  Thursday, 

November  6 

Ends:  1800  GMT  Friday, 

November  7 

All  licensed  women  operators 
throughout  the  world  are  invited  to 
participate,  YLRL  members  only  are 
eligible  for  the  cup  awards.  Non- 
members  will  receive  certificates.  Only 
YLRL  members  are  eligible  for  the 
Corcoran  Award,  Contacts  with  OMs 
do  not  count  All  bands  may  be  used 
but  cross-band  operation  is  not 
permitted.  Only  one  contact  with 
each  station  will  be  counted  in  each 
contest.  General  call  will  be  "CO  YL". 
EXCHANGE: 

QSO   Number,   RS(T),  ARRL  section 
or  country, 
SCORING: 

CW  and  phone  will  be  scored  ss 
separate  contests.  Submit  separate 
logs  for  each  contest.  All  YLs  located 
within  an  ARRL  section,  score  one 
point  for  each  QSO  with  another 
station  located  within  an  ARRL 
section.  Score  two  points  for  each 
contact  with  a  station  not  located 
within  an  ARRL  section.  AM  stations 
not  located  within  an  ARRL  section 
shall  score  two  points  for  each  contact 
with  a  station  located  in  an  ARRL 
section.  Score  one  point  for  each 
contact  with  another  station  not 
located  within  an  ARRL  section. 
Section  lists  are  available  from 
WA6ISY;  please  send  an  SASE. 
Multiply  the  number  of  contact  points 
by  the  total  number  of  different 
ARRL  sections  and/or  countries 
worked-  Stations  running  150  Watts 
input  or  less  on  CW  may  multiply 
their  score  by  1.25,  SSB  stations 
njnning  350  Watts  PEP  or  less  at  all 
times  may  multiply  their  score  by 
1,25. 

A  WA  RDS: 
GOLD  CUP  -  to  hiqhest  CW  YLRL 


member,  anywhere  in  the  world. 
GOLD  CUP-  to  highest  phone  YLRL 
member,  anywhere  in  the  world. 
Certificates  will  be  awarded  to  the 
first,  second  and  third  place  CW  and 
phone  score  (not  combined)  and  the 
highest  CW  and  phone  log  in  each 
district  and  country,  CORCORAN 
AWARD  will  be  awarded  to  the 
highest  combined  CW  and  phone  score 
for  a  YLRL  member  within  an  ARRL 
district  The  highest  combined  CW 
and  phone  score  from  North  and 
Central  America  will  receive  a  YLAP 
Hager  Plaque  (YLRL  member  only). 
Another  YLAP  Hager  Plaque  will  be 
awarded  to  the  highest  combined 
score  from  any  other  part  of  the 
world  from  a  YLRL  member, 
LOGS: 

No  logs  will  be  returned.  Entries  in 
logs  must  show  time,  band,  date, 
transmitter  power  and  must  be  signed. 
Remember  to  send  separate  logs  for 
CW  and  phone  contests.  Show  claimed 
score  and  please  check  logs.  Make  sure 
they  have  QSO  numbers,  power  and 
show  ARRL  section  or  country  to 
qualify  for  awards.  All  logs  must  be 
postmarked  not  later  than  November 
24,  1975,  and  be  received  no  later 
than  December  19,  1975,  Mail  logs  to: 
Mrs.  Myrtle  Cunningham  WA6iSY, 
1105  E.  Acacia  Avenue,  El  Segundo 
CA  90245, 


MANITOBA  QSO  PARTY 
Starts:  0001  GMT  Sunday, 

October  19 
Ends:  0300  GMT  Monday, 

October  20 

The   second   Manitoba  QSO   Party  is 

sponsored    by    the    Amateur    Radio 

Clubs  of  Manitoba.  The  same  station 

may    be   worked   on   each    band  and 

mode.     VE4    to    VE4    contacts    are 

permitted.      Two     meter     simplex 

contacts  are  also  permitted. 

EXCHANGE: 

QSO  Number,  RS(T),  Name  fie  QTH. 

SCOR/NG: 

Each   contact   counts   1   point.  VE4s 

multiply  the  number  of  contacts  by 

the     number     of     USA    states,    VE 

provinces,  and  DX  countries  worked. 

All    others   multiply   the   number  of 

contacts    made    by    the    number    of 

Manitoba  cities  and  towns  worked, 

FREQUENCIES: 

SSB    -    3770,    3905,    7195,    7230, 

14190,  14285,  21245,  21355,  28600* 

CW    -    3705,    7105,    14065,   21205, 

28205, 

AWARDS: 

Certificates    for    the    highest    scoring 

station  in  each  province,  state  and  DX 

country.     Plaques     for     the    highest 

scoring     VE4    station    and    out    of 

province   station.    Additional  plaques 

will  be  supplied  if  warranted. 


CONTEST  CALENDAR 


Oct  1  -^  Nov  30 
Oct  4  -  5 
Oct  4  -  5 
Oct  4  -  5 
Oct  4-5 
Oct  11  -  12 
Oct  11  -  12 
Oct  15-  16 
Oct  18-  19 
Oct  19-  20 
Oct  25  -  26 
Nov  1  —  3 
Nov  6-7 
Nov  7-  10 

Nov  8-9 
Nov  8-9 
Nov  9 

Nov  1 5  —  16 
Nov  22  -  23 
ISbv  29  -  30 
Dec  6-7 
Dec6- 7 
Dec  13-14 
Dec  31 


RTTY  ART  Contest  * 

California  QSO  Party  * 

Rocky  Mountain  QSO  Party  * 

V  K/2  L/Oceanfa  -  Phone 

CARTG  RTTYSS 

CD  Party  -  Phone 

VK/ZL/Oceania-CW 

YL  Anniversary  Party  —  CW 

CD  Party  -  CW 

Manitoba  QSO  Party 

CQ  WW  DX  Phone  Contest 

North  Carolina  QSO  Party 

YL  Anniversary  Party  —  Phone 

lARS/CHC/FHC/SWL-CHC/ 

QSO  Party 

European  RTTY  DX  Contest 

ARRL  Sweepstakes  -  CW 
International  OK  DX  Contest 
Missouri  QSO  Party 
ARRL  Sweepstakes  —  Phone 
CQ  WW  DX  Contest  -  CW 
160  Meter  Contest 
TOPS  CW  Contest 
10  Meter  Contest 
Straight  Key  Night 


HTH 


•  =  described  in  previous  issue. 
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LOGS: 

Send  log  data  and  signed  declaration 
no  later  than  November  10,  1975  to: 
Doug  Bowles  VE4QZ,  1104  First 
Street,  Brandon.  Manitoba,  Canada 
R7A  2Y4. 

Note:  Last  year  only  8  logs  were  sent 
in  and  4  trophies  were  awarded.  If 
more  activity  is  not  shown  this  year 
the  contest  will  be  dropped,  so  send  in 
your  logs  if  you  work  the  contest  at 

all. 

NORTH  CAROLINA  QSO 

PARTY 
Starts:  1900  GMT  Saturday, 

November  1 

Ends:  0100  GMT  Monday, 

November  3 

All  amateurs  are  invited  to  participate 

in  the  1975  NC  QSO  Party  sponsored 

by    the    Alamance    Amateur    Radio 

Club, 

EXCHANGE: 

NC    stations    send    RS(T)    and    NC 

county.   All   others  send    RS(T)  and 

state,  province  or  country. 

FREQUENCIES: 

CW:     3560.    7060,     14060,    21060, 

28060. 

SSB:     3900,    7270,    14290,    21390, 

28590. 

NOVICE:  3720,  7120,21120,28120. 

SCORING: 

NC  stations  count  one  point  for  each 


contact.  Final  score  is  total  number  of 
contacts  times  total  number  of  states, 
provinces  and  countries.  NC  mobiles 
use  number  of  counties  operated  from 
for  additional  multiplier.  All  others 
count  one  point  for  each  NC  contact. 
The  same  station  worked  on  different 
band,  mode  or  in  different  NC  county 
counts  as  new  contact.  Final  score  is 
total  number  of  contacts  times  total 
number  of  NC  counties  worked. 

AWARDS: 

Trophies  will  be  awarded  to  the 
highest  scoring  NC  station  and  out-of- 
state  station.  Certificates  will  be 
issued  to  the  highest  scoring  stations 
in  each  state,  province  and  foreign 
country  as  well  as  each  NC  county.  A 
certificate  will  also  be  issued  to  the 
highest  scoring  NC  mobile  station. 
The  NC  Counties  Award  Certificate 
will  be  issued  to  any  station 
participating  in  the  QSO  Party  whose 
log  verifies  his  contacting  30  or  more 
NC  counties  during  the  Party  time 
period,  and  has  not  previously  been 
issued  such  a  certificate  by  AARC, 
Inc. 
LOGS: 

Logs  must  indicate  clearly:  signal 
report,  band,  mode,  GMT,  state, 
province,  country  or  NC  county.  Logs 
will  not  be  returned.  On  a  separate 
sheet,  please  list  the  following:  your 


RESULTS  OF  THE  1975  B.A.R.T.G.  RTTY  CONTEST 


Single  Operator  (top  8  places  of  86). 


#  Call 

Points 

#QSOs 

Countries 

1     1PYS 

221,998 

191 

33 

2  W3EKT 

219,520 

200 

32 

3  KZ5BH 

197,100 

174 

23 

4   I5GZS 

1 80, 1 64 

152 

28 

5  I8AA 

178,596 

177 

31 

6  CT1EQ 

170.180 

180 

27 

7   15WT 

169,186 

157 

29 

8  IT9ZWS 

156,720 

154 

25 

Multi-  Operator  Stations  (top  3  places  of  7} : 


^    Calf 


Points 


#  QSOs 


1    DL0TD 

180,310 

194 

2   HA5KBM 

148,428 

142 

3  SK5AA 

94,072 

121 

Countries 

28 

29 
21 


Short  Wai/e  Listener  Section  (top  3  places  of  10), 


#    SWLCall 

1  K1  LPS/18 

2  DL-SWL 

3  13  13018 


Name 


Points      #QSOs      Countries 


Larry  Filby  163,150        155 

Wolfgang  G el ler     152,640        148 
R.  Giarnello  150,600        151 


29 
29 
38 


name,  callstgn  and  mailing  address; 
your  total  score;  county,  state, 
province,  country  from  which  you 
operated;  callsigns  of  operators.  Logs 
should  be  signed  and  mailed  no  later 
than  December  12, 1975  to  Alamance 
Amateur  Radio  Club,  Inc,  2822  West- 
chester Drive,  Burlington  NC  27215. 
SASE  will  be  greatly  appreciated. 

lARS/CHC,  FHC,  SWL  CHC, 

HTH  QSO  PARTY 

Starts:  2300  GMT  Friday, 

November  7 

Ends:  0000  GMT  Monday, 

November  10 

An  SASE  to  K6BX  will  bring  more 
detailed  information.  Contest  is  open 
to  all  amateurs  and  SWLs  worldwide. 
Same  station  may  be  worked  on  each 
band  and  mode,  SSB  and  AM  are 
different  modes. 
EXCHANGE: 

QSO  Nr.,  RS(T),  name,  CHC/FHC 
ISIr,,  US  state  and  county  or  similar 
division.  Non-members  send  "HTH" 
instead  of  CHC/FHC  nr. 

SCORING: 

For  CMC  -   1   point  per  QSO  with 

other  CHCers,  2  points  if  HTHer,  and 

1   additional  point  if  YL,  B/P,  FHC, 

Novice,     CHC-200,     Merit    or    Club 

station,  or  if  on  VHF/UHF.  Double 

above  points  if  QSO  is  out  of  own 

country »   For   HTH  —  contacts  with 

other    HTHers   count    1    point,   with 

CHCers  count  3  points.  Rest  same  as 

above.  For  SWL  —  use  same  as  above 

depending  on  whether  CHC  or  not 

MULTIPLIERS: 

Each    different   continent    country, 

ITU  zone  and  US  state  (counted  only 

once}, 

FIN  A  L  SCORE: 

Multiplier  times  total  points  is  final 

score.   Multi-operator  stations  divide 

score  by  number  of  operators. 

FREQUENCIES  (for  US  and  DX  as 

alio  wed) : 

CW:  3575,  3710,  7070,  7125,  14075, 

21075,  21090,  21140,  28090,  28125. 

Phone:  3770,  3775,  3790,  3943, 

3960,  7070,  7090,  7210,  7260,  7275, 

14320,  14340,  21360,  21440,28620, 

50.1  50.5,  145  147. 

AWARDS: 

Hundreds  of  certificates  and  trophies 

in    all    categories    and    divisions    are 

awarded.  An  SASE  will  bring  further 

information.   Send    all    requests    and 

logs  to;  international  Amateur  Radio 

Society  K6BX,   PO   Box  385,  Bonita 

CA   92002,    Logs  should   be   mailed 

within  15  days  after  the  close  of  the 

QSO  Party. 

Continued  on  page  142 
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ON  THE  COMPETITION 


The  CI  egg  FM-DX  has  many  advantages 
over  competitive  2-meter  transceivers. 
Here's  seven  reasons  why  you  should 
look  to  Clegg's  FM-DX  before  you  invest 
in  any  FM  rig. 

1*  FULL  2-meter  coverage  from  143,5  to 
148,5  .  .  .  includes  most  MARS 
frequencies. 

2.  CLEAN,  beautiful  35-watts  transmitter 
output  .  .  ,  enough  for  good  simplex 
range  when  you  want  to  escape  the 
repeater  crowd. 

5.  SIMPLICITY  of  operation  , ,  ,  stability 
and  accuracy  of  the  Clegg  synthesizer. 

6.  RUGGED  modular  construction  .  .  . 
will  outlast  most  of  the  lesser  quality 
radios  in  today's  marketplace. 


4.  UNPRECEDENTED     IMMUNITY 

from  intermod  ,  .  .  thanks  to  a 
super  single-conversion  receiver.  Forget 
about  those  police,  taxi  cab,  and  other 
spurious  response  problems  you  may 
have  encountered  in  the  past, 

3.  PRECISE  large  LED  frequency  read- 
out ..  *  just  like  having  a  frequency 
counter. 

7.  ACCEPTANCE  ,  .  .  tells  the  gang  that 
you  own  the  very  best  in  a  dependable 
American-made  transceiver. 

For  complete  Info,  Call  Clegg  TOLL 

FREE  now...  (800)  233*0250. 

In  Pennsylvania,  Call  COLLECT 

(717)  299-7221. 


* 


Amateur  Net  $645.00 
Factory  Direct  Only 


{^kzt 


DIVISION 


208  CENTERVILLE  ROAD    LANCASTER,  PA.   17603 


^^ 


Well,  the  ECHO  II  has  finally 
arrived!  KLM  Electronics,  long  known 
for  rts  line  of  VHF  log  periodic  fed 
antennas  and  FM  power  amplifiers,  is 
finally  filling  the  gap  left  when  Gonset 
quit  making  the  Sidewinder. 

The  ECHO  II,  known  as  the  LINER 
II  in  Japan,  has  seen  wide  use  in 
JA'tand,  Over  10,000  units  have  been 
sold  in  the  past  few  years  there.  While 
one  or  two  other  firms  have  begun 
making  SSB  rigs,  none  are  priced  as 
low  as  the  moderately  priced  ECHO 
IL 

Single  sideband  has  become  popular 
in  Japan  for  several  reasons.  Their  two 
meter  band  covers  only  two  mega- 
hert2  (144-146)  and  no  repeaters  are 
allowed.  Many  VHF  operators  hold 
the  special  Japanese  no  code  ticket 
which  is  limited  to  10  Watts  output 
Certainly  the  narrow  bandwidth  of 
SSB  helps  keep  down  QRWI  under 
the^  conditions,  and  sideband  greatly 
extends  the  useful  range  of  a  10  Watt 


transmitter  as  welL  SSB  consistently 
gives  twice  the  simplex  range  of  FM, 
often  more! 

Aside  from  the  range  advantage  and 
smaller  occupied  bandwidth  required, 
a  3  kHz  Sideband  signal  is  not  affected 
by  multipath  distortion  nearly  as 
much  as  FM.  I  have  used  both  SSB 
and  FM  while  mobile  in  the  Santa 
Cruz  Mountains  and  I  find  that  there 
are  numerous  areas  where  FM  modula- 
tion is  completely  wiped  out  by  multi- 
path  and  phase  distortion.  While  side- 
band shows  obvious  signs  of  multi- 
path,  the  modulation  remains  "Q-5" 
in  these  same  locations.  In  fact,  I  am 
able  to  maintain  communication 
throughout  the  mountains  where  FM 
yields  only  margrnal  communication 

through  a  repeater  located  in  the  same 
f 

Of  course,  the  Japanese  are  not  the 
only  ones  feeling  a  frequency  bind  on 
two  metersl  Since  every  repeater  in 
this  country  takes  up  at  least  30  kHz 


even  with  channel  splits,  many  areas 
are  really  feeling  the  pinch-  In  fact, 
even  mth  channel  sp ft tting  the  t^picB\ 
repeater  takes  up  45  kHz,  since  each 
also  requires  a  UHF  control  link. 
That's  nearly  ^s  much  spectrum  for 
one  FM  repeater  as  the  entire  band- 
pass required  for  Oscar  7/  Eight  side- 
band stations  could  get  lost  in  that 
much  space,  and  ten  could  easily  fit. 

I  think  that  the  ECHO  It  hascome 
along  at  just  the  right  moment  It's 
time  we  start  to  think  about  conserva- 
tion of  the  two  meter  spectrum.  With 
the  extended  range  offered  by  SSB. 
repeaters  are  not  required  for  most 
point-to-point  commu  nications.  For 
mobiles,  a  sideband  repeater  is  not 
beyond  the  possibilities  and  could  give 
even  better  range  than  FM  repeaters, 
if  the  performance  of  the  Oscar 
satellites  is  any  example! 

I've  used  the  ECHO  II  for  more 
than  a  year,  I've  derived  a  great  deal 
of  pleasure  from  the  little  machine* 


16 


73  MAGAZINE 


I've  heard  Los  Angeles  on  severaf 
cxicasions  (320  miles),  worked  Sacra- 
mento  twice  {125  miles),  and  regu- 
farfy  work  most  active  stations  within 
a  60  mile  radius  in  spite  of  the 
mountains.  iVe  worked  mobiles  as  far 
as  60  miles  and  I've  heard  high 
powered  mobiles  (140  Watts)  as  far  as 
125  miles.  My  best  mobite-to-mobife 
contact  has  been  Watsonvtlle  to  San 
Jose,  some  43  miles!  I've  done  this 
with  both  the  barefoot  10  Watt  rig 
and  easily  with  the  140  Watt  linear. 

The  ECHO  II  has  the  following 
features:  AGC,  ALC,  VXO,  RIT, 
squetch,  noise  blanker,  "Crystal- 
Plexed"  synthesizer,  "S'VRFO  meter, 
semi  break-in  CW,  and  an  externai 
speaker  jack. 

I  have  found  the  10  kHz  channel 
steps  to  be  a  valuable  aid  when 
mobile.  It  eliminates  the  need  to  look 
at  the  dial  to  change  frequency*  If  you 
know  where  you  are  in  the  band,  just 
count  10  kHz  for  each  step  until  you 
get  where  you  want  to  be! 

Setting  up  skeds  on  a  given  fre- 
quency is.sinnpljfied,  too.  Since  the  10 
kHz  steps  vary  no  more  than  100  Hz 
from  channel  to  channel,  accurate 
monitoring  of  an  agreed  on  frequency 
is  assured. 

The  VXD  allows  ±5  kHz  deviation 
from  the  center  of  each  channel  while 
the  RIT  varies  only  the  receiver  to 
allow  fine  tuning  off  frequency 
stations  (i1,5  kHz),  This  latter  feature 
is  e^ecially  appreciated  during  round- 
table  QSOs, 

I  find  the  squelch  invaluable  to  my 
type  of  operation,  I  like  to  monitor 

our  local  calling  frequency  while  going 
about  my  other  busine^,  but  I  don't 
like  to  listen  to  receiver  noise  while 
doing  so.  With  the  ECHO  II,  I  just 
squelch  it  up  and  forget  it  until 
someone  caj 


The  noise  blanker  is  helpful,  too, 
FM,  of  course,  features  built-in 
limitingL  not  a  feature  of  SSB.  How^ 
ever,  the  ECHO  ITs  noise  blanker,  in 
conjunction  with  its  squelch^  gives 
much  the  same  effect.  Though  FM  is 
better  {at  least,  quieter)  with  strong 
signals,  SSB  certainly  has  it  beat  when 
signals  are  weak! 

This    particular    noise    blanker    is 

quite  effective  considering  its  simpli- 
city. It  takes  the  ignition  noise  of  my 
VW  bus  completely  out  of  the  picture. 
Its  only  drawback,  common  to  simple 
blank  ers,  is  a  tendency  to  cross  mod 


ECHO  II  Specs 

Sensitivity:  0,5  u  V/10  clB  (0. 18  u  V  typical  V 

Se/ectivity:  2.4  kH^  @  -6  dB 

Frequency:  145,0- 145.23  &  145. 77-  J46M  MHz  supplied 

Output  Power:  10  Watts  PEP 

Audio  Output:  2.5  Watts 

AGO  1  uV-  hOOO  u  V/t5  dB  at  fO.  1  u V- 1,000  u  V modified} 

ALC:  3  dB  rf  change  with  13  dB  audio  change  above  the  fe\/ef  gilding  5  Watts 

PEP 

Features:    Squelch,    VXO,    HIT,    ''SVRFO  meter    ALQ  AGC,  CW  (semi 

break-in i  noise  blanker,  all  solid  state 

Power  Beq'd:  11  16  Vdc  @3A  (transmit) 

Size:  2.5  x  8.5 x  9.75 inches 

Price:    $399.00.    $499.00  with    70  Watt  linear  and  9  element  antenna. 

$579.00  with    140   W  linear  and  14  element  antenna.    (Omnf-dfrect tonal 

horizontal  polarity  mobile  antenna  available  soon  J 

*  Measured  with  Singer  6201  Generator  and  HP  331  Distortion  Analyzer 

Typical  value  of  three  units  the  author  has  tested  for  other  people. 


when  strong,  nearby  signals  are 
pre^nt  Turning  the  blanker  off  cures 
this,  of  course. 

The  AGO  works  quite  well  above 
the  1  uV  level.  It  is  not  very  effective 
below  0.5  uV,  however.  This  can  be 
annoying  when  working  both  weak 
DX  signals  and  strong  locals.  My 
solution  was  to  add  an  extra  PNP 
complementary  amplifier  in  the  AGC 
i-f  circuit.  Now  my  unit  compresses 
0-1-1,000  uV  into  less  than  12  dB  of 
audio  change,  I  can  send  details  to 
anyone  interested  who  sends  me  a 
self -addressed  stamped  envelope. 

I  've  had  opportunity  at  work  to  put 
the  ECHO  U  through  its  paces  on  an 
HP  spectrum  analyzer.  Third  order 
distortion  products  are  about  20  dB 
below  each  tone  of  a  two-tone  test 
signal  (-26  dB  according  to  ARRL 
standards).  In  using  the  unit  with  the 
KLM  10-1 40BL  amplifier,  I  like  to 
drop  the  power  back  to  8  WPEP,  and 
at  this  level  the  ECHO  II  shows  only 
-26  dB  third  order  products  (-32  dB 
ARRL),  I  did  not  check  the  iai40. 

Spurious  output  and  harmonics  are 
all  better  than  55  dB  down.  Most  are 
better  than  60  dB- 

ALC  is  very  effective.  A  13  dB 
change  in  audio  input  above  the  level 
that  gives  5  Watts  PEP  is  compressed 
to  an  rf  output  change  of  only  3  dB, 
This  keeps  the  average  modulation  up 
where  it  belongs. 

Finally,  the  ECHO  II  is  the  rig  for 
the  experimenter.  As  I  mentioned,  I 
modified  the  AGC  to  be  more  to  my 
liking.  Tve  also  added  lower  sideband 
for  reception  of  Oscar  7,  AM  carrier 
insertion,  sidetone  and  an  rf  gain 
control-  My  current  project  is  a  low 
noise  preamp  (under  2  dB). 


Other  projects  could  be  an  up- 
converter  from  10  meters  to  make  the 
ECHO  a  self  contained  Oscar  station, 
transverters  to  other  bands  (such  as 
220  MHz  where  that  noise  blanker 
would  really  help!),  or  an  external 
vfo,  I've  made  numerous  Oscar  con 
tacts  with  the  unit,  so  I'm  sure  the 
first  project  is  practical.  I'm  working 
on  the  second  one  and  the  third 
should  be  easy. 

There  is  plenty  of  room  to  work  in 
the  ECHO  11.  Unlike  older  two  meter 
rigs  (especially  the  Sidewinder),  this 
unit  is  not  built  from  the  inside  out 
Everything  is  readily  accessible  on  PC 
boards- 

Two  meter  sideband  is  flourishing 
throughout  the  rest  of  the  ham  world. 
In  the  US  it  is  just  now  beginning  to 
get  started  in  a  big  way.  Unlike  FM, 
which  received  a  huge  boost  when 
surplus  commercial  rigs  hit  the  market 
at  ridiculously  low  prices,  SSB  is 
having  to  make  it  on  its  own  merits. 
But  when  stations  in  San  Jose  and 
Santa  Cruz  consistently  work  stations 
320  miles  down  the  mountainous 
length  of  California  without  repeaters, 
that  gives  some  of  us  plenty  of  incen- 
tive to  get  going!  The  other  oppor- 
tunities include  long-haul  tropo, 
increased  mobile  simplex  distance, 
and  just  the  fun  of  roundtables  over 
60^80  mile  paths  with  no  QRM.  For 
the  more  daring,  there  ts  Moon- 
bounce.  For  the  operator  with  a  sense 
of  adventure,  there  is  Oscar.  The 
ECHO  1 1  is  a  great  way  to  start! 

,  . .  James  Eagleson  WB6JNN/6 

118  SunnysJde  Ave 
Santa  Cruz  C A  95062 


MORE  New  Products  on  page  146 
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£  M  Bamett  WBOIIX 

Route  1 

Ashland,  Missouri  65010 

You  can  only  get  out  of  amateur  radio 
what  you  are  willing  to  give.  Check 
into  a  net  You  wilt  make  new  friends 
who  will  be  there  when  you  need 
them!  (Ever  tried  to  raise  a  tower  by 
yourself??)  If  you  don't  want  to  wait 
for  a  long  roll  call,  most  nets  have  a 
"Short  TimerV^  check-in  before  roll 
call,  if  you  do  check  into  a  net,  tell 
me  about  it  so  I  can  include  ithere^ 


Net  Type 

I  —  Information 
R  —  Rag  Chew 
S  —  Service 
T  —  Traffic 

Service  Area 

NATIONWIDE 
U.S. 

u,s. 
as. 

Canada 

REGIONAL 

U.S. 

South  Central  U,S. 

W1 

W3 
W2 
W4 


Note;  Times  and  Days  are  given  in  GMT. 
Subtract  on€  hour  for  nets  changing 
time  for  Daylight  Savings  Time. 


Net  Type 


\ 
S 

T 
T 


Name 


OX  Broadcast 
County  Hunters 
Coast  Guard  Net 
Trans  Canada  Net 


Time 


Days 


Freq 


T 
T 

T 

T 
T 
T 


75M  Interstate  SB N 
7290  Net 

First  Regional  Daytime 
Third  Regional  Daytime 
Second  Regional  Daytime 
Fourth  Regional  Daytime 


STATEWIDE 

NY 

W  MASS 

CONN 

VT 

MAINE 

NY 


0300 

Thurs. 

14265 

1500 

Sat. 

14335 

1700 

Mon-Fri 

14313 

1800 

Sat. 

14130 

0100 

Daily 

3985 

1800 

Mon-Fri 

7290 

2100 

Daily 

3930 

2115 

Daily 

3195 

2130 

Daily 

3930 

2200 

Mon-Wed-Fri 

7233 

0030 

Daily 

3613 

1230 

Sun. 

3935 

1500 

Sun. 

3965 

2200 

Mon-Sat 

3909 

2200 

Mon-Sat 

3940 

Mods 


USB 
USB 
USB 
USB 


LSB 
LSB 
LSB 
LSB 

LSB 
LSB 


Daily 

3925 

LSB 

Sun. 

3945 

LSB 

Mon-Sat 

3965 

LSB 

Wed-Sun 

3715 

CW 

T               New  York  RTTY  Net  0030           Daily                 3613                   FSK 

T               West  Mass.  Emergency  Net  1230           Sun.                   3935                   LSB 

S               Connecticut  Phone  Net  1500           Sun,                   3965                   LSB 

T               Vermont  SBN  2200           MonSat            3909                   LSB 

S               Sea  Gull  Net  2200           Mon-Sat            3940                   LSB 
T               N.Y.  City- Long  Island  Phone 

Net  2230           Daily                 3028                  LSB 

NY  T  N.Y,  State  Phone  Traffic  & 

Emergency  Net  2300 

NH                                                 T               Granite  State  Net  2300 

CONN                                           S        .       Connecticut  Phone  Net  2300 

Bi                                                  T               Rhode  Island  Slow  2330 

A  90  year  old  lady  wandered  from  a  nursing  home  in  Sterlingp  III  on  the  afternoon  of  July  12,  1975*  At  5:30  pm,  the 

Whiteside  County  Civil  Defense  Director,  Kenneth  Murphy,  put  out  the  call  for  all  available  RACES  members  to  respond 
with  communications  equipment  to  help  in  the  search  for  the  elderly  lady. 

Under  the  direction  of  WA9NXE  and  K9ZIL,  coordination  with  the  county  sheriff  and  ILL  SP  was  set  up.  Groups 
equipped  with  portable  2  meter  radios  were  sent  out  on  foot  to  cover  all  vacant  lots,  wooded  areas,  cornfields  and 
several  used  car  lots  in  the  area  next  to  the  nursing  home.  A  steady  drizzle  of  rain  didn't  hinder  the  search  operations.  As 
darkness  closed  in,  the  search  was  hatted  at  9  pm  with  the  elderly  lady  still  missing  —  as  the  temperature  dropped  to  50 
degrees  with  rain. 

The  search  resumed  again  the  next  morning  at  8  am.  The  same  areas  were  again  covered  by  volunteers  on  foot  with 
portable  2  meter  radios.  At  approximately  11  am,  the  long  awaited  signal  was  flashed  over  the  2  meter  network  by 
K9APD  that  the  little  old  lady  had  been  found  and  her  condition  was  AOK  —  but  send  an  ambulance.  The  little  old 
lady  had  wandered  into  a  tall  cornfield,  found  a  grassy  area  and,  apparently  confused  and  lost,  bedded  down  for  the 
night 

Those  who  assisted  WA9NXE  and  K9ZIL  were  K9BEF,  K9H0J,  WB9MCZ,  K9SFU,  K9APD,  W9CSP,  WA9BS0, 
WB9DNA  and  WA9ARR.  The  Sterling  repeater  WR9AER  afso  assisted  in  the  rescue. 

.  - ,  Whiteside  County  IL  RACES 
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HK-SHOOTtNC  THE  SATELLAHE 

1  have  received  several  letters  in 
reference  to  my  article  in  June 
entitled,  "Shoot  Oscar  with  a 
Satellabe".  Practically  all  letters  end 
with,  "Where  did  you  get  the  polar 
projection  map  of  the  northern  hemis- 
phere?" I  would  like  to  inform  the 
readers  that  I  also  had  difficulties  in 
finding  such  a  map  of  needed 
dimensions.  I  finally  found  one  in 
Callbook's  "Ham  Atlas"  that  was  just 
the  right  size.  I  simply  traced  it  on  a 
piece  of  mylar  and  used  it  for  the 
satellabe. 

Due  to  some  misregistration  of  the 
multiple  "burns"  of  Figs.  3  and  4,  the 
satellite  track  does  not  originate  at  the 
equator,  where  it  should,  but  starts  at 
about  5°  northern  latitude.  This  fact 
makes  tables,  describing  the  instan- 
tenous  position  of  the  satellite,  about 
t-5  minutes  off.  Readers  should  take 
this  under  consideration  if  they  want 
to  check  the  claimed  accuracy  of  the 
device.  Fig.  5  is  also  slightly  mis- 
registered. 

K.  J.  Deskur  K2ZR0 

Sorry    about    the    misregistratfon^ 

and  thanks  again  for  a  great  article  — 


INFLATION  HZ 


Everyone  knows  inflation  is  bad.  1 
never  knew  exactly  what  caused  in- 
flation, but  my  buddy  Casey  Jones  (or 
should  that  be  KiloHz  Jones)  says  it's 
a  vicious  Hz,  like  a  cat  chasing  its  tail, 
ya  know. 

I've  always  wanted  one  of  those 
solid  state  transceivers  that  run  on  12 
V  no- Hz  power  (dc  to  you  non- 
Hz'iansJ.  I  decided  that,  if  I  put  my 
gas  guzzler  up  for  a  dozen  lunar  Hz 
and  got  one  of  those  little  cars  with  a 
2  Hz  engine  and  re-Hz'd  some  paper 
and  beer  cans,  I  might  save  enough  to 
get  some  new  gear. 

As  I  started  out  the  door  to  hop  on 
my  motor  Hz,  I  tripped  over  the  jr 
op's  triHz  and  fell  on  my  face.  TTiat 
really     Hz     like     HI!     My     motorHz 


wouldn't  start,  so  1  got  the  XYL's 
biHz,  but  both  tires  were  flat. 

So  I  had  to  call  "Hz-Renta-BiHz" 
(they  don't  try  as  hard  as  that  other 
outfit).  I  buzzed  down  and  picked  up 
the  little  gem  xcvr  and  took  it  home, 
hooked  it  to  the  no-Hz  supply  and 
tuned  across  the  many  Hz.  Down  on 
29  MHz,  I  heard  a  weak  sig  with 
plenty  60  Hz  on  it  signing  HZ1HH,  I 
called  and  called  but  N,D,  I  had 
forgotten  the  sunspot  Hz  was  at  its 
lovwst  spot. 

Well,  u  can't  win  'em  all. 

Russell  Robinson  W4UD 

Bristol  TN 

Our  staff  holds  varied  opinions  about 
what  prompted  this  missive^  —  Ed. 


KMIANER'SCUOVE 

Really  enjoyed  WB2NEL's  article 
on  TTLs.    Looking  for  more  of  the 

same  in  the  future,  t  hope. 

Dale  Sewell  WB4JHQ 
Pensacota  FL 

I  found  Larry  Kahaner's  (WB2NEL) 
article  very  helpful.  Please  have  him 
write  another  I'm  especially  curious 
about  op  amps. 

Fred  M.  Haas  W6TXE 
Los  Angeles  CA 

I  would  request  urgently  that  you 
keep  up  this  talk  on  ICs  and  repeat, 
repeat  —  I  have  much  difficulty  under- 
standing. 

Jim  Sullivan  WIPSW 
Wobum  MA 

I  read  the  article  by  Larry  Kahaner 
WB2NEL  about  How  Gates  Work  —  A 
TTL  Primer.  I  found  it  very  interest* 
ing  and  hope  to  see  more  of  the  same. 
Many  thanks, 

Jim  Finnell  W6DEU 
San  Jose  CA 

We  liked  your  July  issue  very  much 
—  especially  the  article  on  page  113 
by  WB2NEL  regarding  How  Gates 
HforA.  This  is  just  what  I  was  looking 
for.  Keep  up  the  good  work. 

Tommy  Thompson  VWBBPV 

Santa  Cruz  CA 

Just  a  quick  note  between  jobs. 
Great  article  by  Larry  Kahaner  in  July 
issue  iHow  Gates  Work).  Please  talk 
him  into  another  basic  primer  on  ICs! I 
Great  magazine,  7311  Keep  up  the 
good  work.  You're  far  better  than  the 
competition! 

Jim  Wfeshburn  WA4FQB 

Raleigh  NC 


RECKPTIONAL  OBJECTHITY 

Considering  the  functional 
incremental  concept  of  the  August 
issue,  coupled  with  the  optional  third 
generation  flexibility  of  its  editorial 
style,  I  wanted  to  express  my 
balanced  reciprocal  capability  and  say 
that  the  integrated  transitional 
options  of  the  issue  were  outstanding! 
Editorially  speaking  I  can  truly  say 
that  you  have  successfully  maximized 
my  receptional  objectivity. 

John  Fortune  WB6ZCT 
Hawthorne  CA 

Good  going,  John  . .  .  i^d  been  betting 

that  not  one  reader  would  notice  the 
total  meant nglessness  of  the  cover 
sub-headlines  , ,  *  and  you  caught  my 
tittle  joke ,  . ,  Wayne. 

COUNT SEnBO^CROAT AS  TWO 

Would  you  please  print  the  follow- 
ing in  the  International  Intelligence 
and  Correspondence  Section  of  your 
world-famous  magazine? 

DLlCU's  new  edition  of  "Ham's 
Interpreter"  (just  received),  which 
now  includes  Esperanto,  may  be  pur- 
chased from:  "Korner,  7016  Ger- 
lingen/Wurtt;,  Postfach  9,  West  Ger- 
many." 

The  price  is  5.00  DM  and  airmail 
postage  is  2,70  DM,  Mein  Deutsch- 
mark  Maschine  as  of  today  —  August 
15  —  thirty  nine  cents  U.S.  per  Mark 
out  prints.  That  means  S3.00,  or 
thirty  cents  a  language  —  twenty  seven 
cents  each  if  you  count  Serbo-Croat  as 
two.  An  idiomatic  bargain. 

Muchisimas  gracias  to  SM7C0S, 
WA1NIZ  and  WA62KI  for  help  in 
pinning  down  the  above  QRA, 

While  you're  printing  things  -  how 
about  more  of  that  good  stuff  by 
WB5fRY  and  K8BFH/t  in  the  August 
issue?  Thanks  much. 

Ken  Cole  W7IDF 
Vashon  WA 


P.S.  Perhaps  I  should  mention  that  all 
this  is  in  reference  to  an  article  in  the 
June  issue  on  page  17.  ,      - 


OVERWHELMED 


I  note  with  dismay  your  reference 
to  a  possibilrty  that  73  may  change  its 
size  sometime,  I  notice  from  my 
complete  set  of  issues  that,  since  its 
inception,  73  has  had  one  size  change 
(minor)  and  a  change  in  binding  style; 
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from  the  stapled  edge  to  the  glued 
edge,  which  now  prevails. 

What  I  have  to  say  is  this:  If  you 
feel  you  have  to  copy  QST,  please 
wait  until  the  end  of  the  year  to  do  it 
It  will  be  bad  enough  having  to 
re-arrange  my  shelves  to  accommodate 
the  new  size  binders.  If  and  when  the 
new  size  arrives,  I  hope  it  will  have  the 
stapled  binding  like  BYTE  has.  I  see 
no  advantage  to  the  glued  binding  as 
on  QST,  PopTronics,  Radio 
Electronics^  73,  etc.  (I'll  just  bet  ft 
might  be  a  bit  cheaper!) 

The  first  issue  of  BYTE  honestly 
overwhelmed  me.  I  was  really 
expecting  a  25-50  pager  more  Hke  a 
newsletter.  !  sincerely  hope  that  issue 
#1  is  just  the  beginning  of  better 
things  to  come, 

Ralph  O.  Irish  WA8GDT 

Utica  Ml 

If  only  QST  were  going  to  the  large 
size  yye  would  probably  stay  in  our 
present  size,  but  with  the  other  three 
changing  this  means  that  most  of  the 
Bdvertising  will  be  made  up  in  the 
large  size,  ft  is  very  costly  for 
advertisers  to  f^ave  to  design  both 
large  and  small  ads,  so  the  small  size 
would  be  a  serious  disadvantage. 
BYTE  was  started  out  in  the  large  size 
because  most  of  the  advertisers  in  that 
field  tmve  their  ads  made  up  in  the 
large  size.  Glad  you  enjoyed  BYTE  — 
the  reaction  has  been  most 
enthusiastic.  We  will  probably  have  to 
go  to  what  is  cailed  perfect  binding 
with  BYTE  —  this  is  the  styfe  used  for 
73  —  no  staple  to  keep  the  magazine 
from  opening  flat  a$  is  used  by  QST, 
The  saddle  stitching  is  nice,  but 
doesn't  wor/c  well  for  thicker 
magazines  without  special  machinery 
which  few  printers  have  —  this  is  the 
style  used  by  HB  and  CQ.  BYTE  wi/l 
probably  be  going  to  160  pages  soon 
and  this  means  perfect  binding  .  • , 
Wayne, 

TRACKING  THE  IIAMHUHi:L\H 

Just  a  note  to  you  on  the  list  of 
stolen  gear  in  your  latest  issue  of  73 
magazine.  Of  all  the  gear  listed  in  the 
stolen  gear  column,  only  the  last  piece 
IS  listed  in  the  FBI  NCtC  computer 
This  is  the  gear  that  was  stolen  in 
Billings,  Montar^,  I  feel  that  you 
should  advise  your  readers  that  when 
gear  is  stolen  they  should  notify  their 
local  police  department  and  supply  all 
model  and  serial  numbers.  Request 
the  police  to  enter  this  data  into  the 
FBI  NCtC  computer.  By  doing  this,  if 


the  gear  is  recovered  by  another  police 
department,  a  quick  check  through 
the  NCIC  will  reveal  that  it  is  stolen 
and  which  police  department  entered 
this  data, 

I'm  a  ham  and  also  a  police  officer 
in  the  communications  section  of  the 
Lebanon  Police  Department, 
Lebanon,  Pa.  While  reading  the  73 
magazine  I  was  curious  if  this  data  w^ 
in  the  computer.  I  used  our  CRT 
terminal  and  questioned  the  NCIC  on 
all  the  gear  listed.  Only  the  East  set  of 
gear  was  in  the  computer,  I  thought 
that  you  and  your  readers  might  be 
interested. 

Ptlmn>  Eugene  D.  Mavretic  K3UOX 

Lebanon  PA 


LETTERING  SECftET 

A  lot  of  home  brew  projects  have 
been  popping  up.  What  surprises  me  is 
the  lettering  on  face  panels.  All  of 
them  look  professional.  The  best  1  can 
do  is  a  label  maker.  Can  you  tell  me 
their  secret?  Is  there  an  easier  way 
than  having  it  engraved  for  S25.00  to 
$30.00? 

Harry  R.  Clement 
5804  S.W.  12th 

Des  Moines  I A  50315 

WlKySSANE? 

Being  one  of  three  known  non-ham 
readers  of  your  rag,  I  frequently  feel 
like  a  person  visiting  in  the  home  of  a 
large  but  nutty  family*  Nice  people 
but  hard  to  take  in  groups  of  more 
than  one.  ft  is  fascinating  to  follow 
your  opinions  of  the  A.A.A.R,R,L.L., 
the  LR.S.S*,  that  Walker  person  and 
all  the  nice  C.B.  freaks.  To  your 
credit,  you  publish  a  mixture  of 
manure  that  would  fertilize  the  mind 
of  even  the  most  devout  member  of 
the  stay-ina-rut  and  re-build  the 
twenty-third  version  of  a  fifteen 
transistor  BFO  type  experimenter. 

Since  by  now  you  are  wondering  if 
I  propose  to  make  a  point  or  will 
continue  to  waste  my  valuable  time, 
let  me  assure  you  that  t  have  just  such 
an  intention.  Because  people  in 
general  are  basically  nosy  and  are  apt 
to  be  more  so  about  things  that 
interest  them,  I  believe  that  the  time 
has  come  for  a  feature  that  depicts 
Peterborough,  N.H,,  the  ultra  offices 
of  73  and,  perhaps,  some  of  the  saner 
happy  people  who  bring  us  our 
favorite  magazine.  While  all  these 
things  are  commonplace  to  you,  they 


represent  the  outer,  exotic  fringes  of 
man's  quest  for  the  meaning  of  life  to 
those  of  us  who  will  never  be  cast 
upon  your  figurative  shores.  (That  one 
lost  me,  too.  Ibid  cir.  Frst.) 

A  final  point  is  that  such  a  series  of 
photos  would  be  a  CHEAP  feature 
and  anyone  who  ever  had  to  look  at  a 
family  album  knows  that  some  pretty 
rotten  stuff  will  still  interest  those 
who  care.  In  closing,  please  send  your 
check  for  this  fantastic  idea  to: 

D.  E.  Stanfield 

3408  Cataiina  Dr. 

Atlanta  GA  30341 

Fantastic  ides  —  so  good  that  I  had 
already  thought  of  it  on  my  oym^  no 
mean  accomplishment.  Naturally,  I 
have  reluctantly  had  to  give  the 
surprisingly  large  check  for  thm 
brilliant  idea  to  myself  , . ,  too  bad. 
Put  on  your  thinking  cap  and  try 
again  . .  .  Wayne, 


HOBBY  nmiiNA  iioim) 

Well,  after  nearly  5  years  as  73 
"Lifer  #306"  (30  Jul  1970),  I'd  have 
to  call  myself  a  satisfied  customer.  So, 
Km  willing  to  try  another  of  your 
ventures.  I  wish  you  luck  and  hope 
BYTE,  which  relates  to  my  hobby 
within  a  hobby  within  a  hobby  (ama- 
teur [radio  <  data  processing  >  tele- 
type] radio),  will  be  as  informative  as 
73  fi^ag  has  been  for  me. 

Ralph  Irish  WABGDT 
Utica  Ml  48087 


FEAHLED  AGAIN 

Many  of  your  readers  have  been 
getting  their  DX  cards  back  because  of 
an  error  in  our  mailing  address.  Can 
you  please  inform  them  that  the  "Far 
East  AUX  RADIO  LEAGUE"  address 
is:  FEARL  QSL  Bureau,  c/o  Sam 
Fleming,  OVRH-ID-GS-T,  APO  San 
Francisco  CA  96343. 

Thank  you  for  this  service. 

E.  M.  Fischer  KA2NA/W7IOR 

NAF  Box  67-44 

Atsugi,  Japan 

FPO  Seattle  98767 

FATTER.  TOO! 

Enclosed  please  find  the  order  form 
from  the  August  issue  and  a  check  for 
$18.95  for  the  5-6-13-20  tape  package 
and  one  of  your  Advanced  study 
guides.  I've  been  reading  and  hearing 
so    many    good    things    about    your 
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tape/study  guide  combo,  that  I 
decided  it  was  time  to  upgrade  from 
Tech,  And  if  what  I've  been  reading 
and  hearing  is  true,  I'm  looking  for- 
ward to  being  on  the  low  bands  by 
Christmas! 

Also,  I  would  just  like  to  tell  you 
that  I  think  you  have  a  pretty  good 
magazine  going.  I  especially  enjoyed 
the  TTL  logic  article  fn  the  August 
issue  and  would  like  to  see  more 
articles  like  it.  Maybe  WB5IRY  can  be 
persuaded  to  write  that  follow  up 
article  on  flip  flops,  decade  counters 
and  the  more  complex  ICs,  Maybe 
even  a  series  of  articles!  Lastly,  how 
about  a  low  band  frequency 
synthesizer  that  could  be  used  with  a 
crystal  controlled  xmtr  for  the  low 
budget  ops? 

Anyway,  keep  up  the  good  work. 

It's  reatly  nice  to  read  a  ham  magazine 

that  has  a  reasonable  blend  of  theory 

and  practical  application  written  in  a 

straightforward  manner.  And  the  mag 

seems    to    keep   getting    fatter  tool! 

When    my     subscription    expires    in 

December,  you  can  bet  you'll  get  a 

renewal. 

Stephen  J.  Toth  K7PZN 

Seattle  WA 


RICHT  AGAIN 


I  have  purchased  a  MITS  Altair 
8800  computer  and  a  lot  of  peripheral 
equipment  from  other  similar  sources. 
I'm  having  a  bail  so  far.  Tell  Wayne 
he's  right  again! 


Jim  Stitt  WA80NQ 
Middletown  OH 


QllTEA  TIME 


This    summer     I     had     quite     an 

experience   with    ham    radio  and  my 
company  car. 

Late  in  June  1  was  headed  south  on 
Highway  99  about  three  miles  north 
of  Madera.  As  I  passed  by  a  car  parked 
on  the  shoulder,  I  thought  I  saw  a 
woman  lying  in  the  ditch,  I 
immediately  pulled  off  on  the 
shoulder  and  ran  back.  It  turned  out 
to  be  an  attempted  suicide,  A  woman 
had  jumped  from  the  car  while  her 
husband  was  driving.  She  was  badty 
injured  and  emotionally  unstable.  Not 
knowing  how  badly  she  was  injured, 
and  being  afraid  to  move  her,  I  ran 
back  to  my  company  car,  which  is 
equipped  with  two  meters  and  an 
autopatch.  I  phoned  directly  to  the 
Highway  Patrol  and  asked  for  help.  In 
eight  minutes  I  had  4  patrol  cars  and 
an  ambulance  on  the  scene. 


After  making  the  call  I  went  back 
to  assist  the  woman's  husband,  who 
was  having  quite  a  time  with  his  wife. 
Between  the  two  of  us  we  kept  her 
calm  until  the  ambulance  could  arrive. 
She  was  taken  directly  to  the  hospitaf. 

Terry  Dunham  WA6DPY 

Fresno  CA 

(in  correspondence 

withWB6BFK) 

VERY  HAPPY 

I  recently  subscribed  to  "73"  and  I 
am  very  happy  with  the  articles.  More 
beginners'  (Novices'}  and  antenna 
articles  would  be  nice,  although  you 
do  a  nice  job  of  mixing  the  articles  — 
both  in  selection  and  difficulty* 

I  would  like  to  ask  you  a  very 
special  favor.  I  am  ex-KN4ACA  and 
W4QDF,  and  the  bug  has  bitten  again. 
As  a  Novice,  I  constructed  a  15  meter 
beam  made  from  bamboo  poles 
wrapped  in  tin  foil  as  described  in  an 
issue  of  CQ  magazine.  In  moving, 
several  times  to  be  exact,  all  of  my  old 
magazines  were  lost.  Our  library  does 
not  have  CQ  on  microfilm,  but  could 
get  it  on  intra- library  loan  if  I  coufd 
isolate  the  month  and  year  of  this 
article.  I  know  that  you  were  with  CQ 
during  this  period,  and  knowing  that 
this  is  a  terrible  imposition,  I 
respectfully  request  that  you  please 
examine  your  index  issues  for  this 
article.  It  should  be  in  the  range  of 
19531957. 

I  thank  you  very  much  for  this. 
Best  of  luck  with  "73".  It's  a  great 
magazine,  I've  stopped  both  QST  and 
CQ. 

Billy  P.  Edward 
Chattanooga  TN 

Try  November,  1955,  page  11,  "$3.96 
Beam", , ,  Wayne. 
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FANTASTIC  \EttS 

■^t_^_^ ^^^^^^^^^~^ 

Fantastic  news  in  the  mail  today. 
Passed  the  Advanced  and  Extra  Class 
exams.  All  thanks  to  those  study 
guides  and  code  tapes.  All  in  all,  a  pair 
of  very  good  study  guides,  presenting 
the  theory  in  a  fresh  light. 

The  code  tape  was  also  a  great  help. 
Copied  for  V2  to  one  hour  each  night 
for  about  a  month  or  so.  Didn't 
bother  to  study  or  copy  the  last  two 
nights  before  the  exam  —  just  relaxed 
Once  again,  thanks  for  taking  the 
time  to  put  out  something  that  realty 
does  help  those  who  need  it. 

Bill  Seibt 
FPO  Seattle 


You  may  be  interested  in  knowing 
thai  Tektronix  has  discovered  that  the 
HP-45  has  a  timer  just  like  the  HP-55, 
It  works  like  this: 

1.  Press  the  "RCL"  button. 

2:  Simultaneously  press  3  keys: 
"7'\    "8'\    "CHS".    If    you    have    a 


display  like  this 


00 

l/IOQsec 


00  00  00 

hr  min       sec 

you  are  now  in  the  timer  mode  (keep 
trying  -  part  2  just  takes  practice). 

To  operate  the  timer: 

"CHS"  key  will  start  or  stop  the 
timer  running; 

"CLX"  will  reset  the  timer  to  zero; 

"EEX"  —  try  it:  Any  number  key 
wifl  store  a  "spftt"  while  timer  is 
running,  or  recall  a  "split"  to  the 
display  when  timer  is  stopped; 

"/'  causes  calculator  to  leave  timer 

mode. 

Find  an  HP-45  and  have  fun! 

Sig  Peterson  III 
Portland  OR 


Got  your  mag  today,  and  I  want  to 
give  you  some  advice  regarding  the 
sprocket  feed  Teletype  that  you  want 

DO  NOT  BUY  A  TELETYPE  MOD 
33  SPROCKET  FEEDf 

GET  A  MOD  35  INSTEAD. 

The  Teletype  mod  32  &  33  are  fine 
pieces  of  equipment  in  their  friction 
feed  versions,  but  when  used  as  a 
sprocket  feed  they  become  quite  a 
headache  for  at!  concerned*  The 
owner  has  to  put  up  with  frequent 
outages  and  pay  for  the  repairs;  the 
technician  has  to  squint  and  peer  to 
see  the  workings,  and  frequently  can't 
even  figure  out  what  is  wrong  in  a 
short  time,  so,  up  go  the  costs  again. 

In  summary,  the  mod  33  sprocket 
feed  is  subject  to  excessive  down  time 
compared  to  the  venerable  33  friction 
feed.  The  money  would  be  well  spent 
buying  a  mod  35  sprocket  feed  that 
will  just  run  and  run  and  run  and  run 
and  run  -  - . 

My  experience  stems  from  seven 
years  as  a  technician  for  Western 
Union  Teleg.  Co.  and  not  as  a  result  of 
not  understanding  the  33  sprocket 
feed  machine  —  it's  just  that  I  feel 
that  the  design  is  poor* 

Paul  Robertson 

Rochester  NY 

Continued  on  page  152 
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Bob  Han  K7YCP 
622  W.  4th  St. 
Med  ford  OR   97501 


Build  a  Deluxe 

TTY  Keyboard 


Part  One 


The  equipment  available  to  an  amateur 
setting  up  a  RTTY  station  is  usually 
limited  to  what  is  available  on  the  surplus 
market-  While  a  Model  28  ASR  would  have 
been  ideal,  monetary  considerations  and 
convenience  dictated  a  more  modest  choice 
for  the  author:  a  Kleinschmidt  Typing 
Reperf-  Since  there  was  no  provision  to 
originate  data  with  the  Kleinschmidt,  it  was 
decided  to  construct  an  electronic  TTY 
keyboard  {just  for  fun).  This  keyboard 
started  out  as  just  a  simple  TTY  generator 
but  grew  to  include  several  handy,  if  not 
essential,  extra  functions.  These  added  func- 
tions include  a  character  counter  (so  you 
know  when  to  insert  a  Carri  age  -  Return), 
automatic  Carriage-Return  (in  case  you 
forget),  automatic  Letters/ Figures  shift,  and 
a  test  generator  capable  of  producing  either 
RY  or  binary  sequential  Quick  Brown  Fox. 
While  the  keyboard  need  not  be  built  with 
these  added  functions,  they  do  make  oper- 
ating more  enjoyable.  Besides,  it  might  even 
impress  your  friends. 


ENCOD- 
ING 
MATRtX 
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-*T0  LOOP 


CONTROL  FEEDBACK 


Fig,  1,  Simplified  block  diagram  of  TTY  generator. 


The  Basic  TTY  Generator 

As  v^ith  any  mechanical  keyboard,  the 
function  of  the  TTY  generator  is  to  form  a 
seven  unit  serial  code  stream  at  the  proper 
rate,  corresponding  to  a  particular  symbol, 
when  a  key  is  pressed.  The  logic  used  to 
perform  this  function  is  shov/n  in  block 
form  in  Fig.  1.  The  key  switches  connect  to 
an  encoder  which  converts  each  key  closure 
to  a  unique  parallel  binary  code.  This  binary 
code  is  then  converted,  in  the  next  block,  to 
serial  form  which  then  drives  an  output 
switch.  The  actual  circuitry  for  the  encoder 
can  take  several  forms  but  the  serial izer  is 
easiest  to  implement  as  a  parallel  in/serial 
out  shift  register  (see  Fig,  2). 

The  seven  stage  shift  register  and  asso- 
ciated clock  and  control  circuitry  are  tn  a 
standby  state  when  all  Q  outputs  in  the  shift 
register  are  high.  This  allows  the  output  of 
U8  to  go  low  which  in  turn  inhibits  the 
clock  and  forces  the  output  of  U9  (output 
gate)  high  (Mark),  The  switches  connected 
to  the  Reset  inputs  of  each  shift  register 
stage,  representing  the  output  of  an  encoder, 
are  closed  wherever  a  Mark  signal  is  required. 
If,  for  example,  we  wish  to  generate  the 
code  for  "R/'  the  switches  corresponding  to 
the  position  of  Mark  pulses  in  the  code 
stream  are  closed  momentarily.  Thus  register 
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stages  3,  5  and  7  are  reset  while  the  rest 
remain  in  the  set  (Q  high)  state.  The  Q 
outputs  of  the  reset  stages  are  now  [ow 
causing  U8's  output  to  go  high.  This  high 
signal  does  two  things:  The  clock  is  started 
and  the  clamp  is  removed  from  the  output 
gate  which  allows  the  output  to  go  low, 
initiating  the  start  pulse  (Space).  If  we  are 
generating  60  wpm  (45  Baud)  TTY,  the  first 
pulse  is  generated  by  the  clock  22  ms  after  it 
receives  the  go  signaL  This  pulse  shifts  data 
in  the  register  one  stage  downward. 

At  this  point  the  start  pulse  ends  and  the 
first  data  pulse  begins.  Every  22  ms  the 
clock  generates  another  pulse  and  the  data  in 
the  register  is  shifted  another  increment 
toward  the  output.  The  effect  of  this  is  that 
the  output  gate  sequentially  samples  the 
state  of  each  register  stage  for  22  ms  and 
forms  the  serial  TTY  code.  After  seven 
pulses  from  the  clock,  all  register  stages  are 
once  again  in  the  Q  high  state.  The  output  of 
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Fig.  2.  Shift  regular  and  output  for  "J?." 

U8  goes  low,  shutting  off  the  clock  and 
clamping  the  output  of  U9  high.  At  this 
point  the  circuit  is  ready  to  begin  another 
cycle*  The  circuit  is  relatively  simple  and  has 
the  added  advantage  of  being  self -clearing 
since  any  Q  low  state  in  the  register  is 
automatically  shifted  out.  The  only  problem 


Top  view  of  keyboard.  Note  character  counter  display^  Column  of  lettering  on  right  is 
associated  with  line  of  function  lights.  From  top  to  bottom:  Space  (neon  bulb  across  loop 
pck),  Run,  Ltrs,  Figs,  Lock.  Top  of  keyboard  is  smoked  plexiglass  which  needs 
re  finishing.  Also  note  number  keys  along  top,  and  period  and  question  mark  keys.  These 
are  auto  shift  keys,  i.e.,  Figs  is  sent  automatically  before  the  character.  Actually  the  same 
thing  (auto  shift)  happens  when  a  letter  key  is  pressed,  except  Ltrs  is  transmitted  first 
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Bottom  view  of  keyboard.  Matrbc  on  righL  Middle  circuit  board  hides  3  others  below 
which  contain  keybo^d  logic  and  test  generators.  Ctcuit  board  on  left  is  Auto  Shift  - 
Auto  CR/LF. 


now  remaining  is  to  arrange  for  a  method  to 
close  the  input  switches  (trained  fleas?). 

Encoding  Matrices 

Knowing  the  naturally  uncooperative 
nature  of  fleas,  an  investigation  was  begun 
into  electronic  methods  of  encoding  the 
shift  register.  This  diligent  research  un- 
covered   three  types  of  encoding  matrices. 
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Fig.  3.  Key  switch  matrix. 


They  are  probably  called  matrices  because  of 
the  rectangular  form  of  the  encoding  device 
interconnection.  Anyway,  these  methods  are 
the  key  switch  matrix,  the  diode  matrix,  and 
the  magnetically  coupled  (toroid)  matrix.  A 
brief  description  of  each  will  be  given  in  case 
the  builder  would  like  to  try  a  method 
different  from  the  one  the  author  used. 

Of  the  three  matrix  methods  mentioned 
above,  the  key  switch  matrix  is  conceptually 
the  most  complex  but  because  of  integrated 
circuit  logic  probably  the  simplest  to  con- 
struct. As  shown  in  Fig.  3  the  system 
consists  of  a  six  stage  binary  counter,  a  1  of 
16  decoder,  a  4  to  1  multiplexer,  a  high 
frequency  clock,  and  several  gates.  While 
only  five  code  bits  are  necessary  for  TTY 
(Baudot)  encoding,  this  encoder  (and  the 
others)  includes  an  extra  bit  for  Figures/ 
Letters  information  used  to  drive  auto-shift 
circuitry.  In  this  particular  encoder,  the 
clock  continuously  drives  the  counter 
through  all  possible  code  combinations  but 
without  a  key  closure  there  is  no  output. 
With  a  key  closure,  there  will  appear  a  pulse 
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at  the  output  of  the  multiplexer  that  rs 
coincident  with  a  counter  state  that  corres- 
ponds to  the  coding  of  the  desired  character 
(Did  you  get  that?)  Thus  the  output  gates 
are  enabled  only  when  the  counter  is  at  the 
proper  state.  This  system  should  work  well 
and  is  used  quite  often  commercially  but 
was  not  used  in  this  project  since  some  of 
the  necessary  ICs  were  unavailable- 

The  second  system,  the  diode  matrix,  is 
fairly  self-explanatory.  A  key  switch  is 
connected  to  each  appropriate  register  stage 
through  isolating  diodes.  Disadvantages  of 
this  system  are  the  large  quantity  of  diodes 
required  and  the  space  required  for  those 
diodes. 

The  last  system,  the  magnetically  coupled 
matrix  (Fig.  4}  is  actually  much  simpler  than 
the  name  indicates.  So  from  here  on  it  will 
be  known  as  the  toroid  matrix  even  though 
that  isn*t  an  exact  description.  This  system 
uses  a  small  toroid  transformer  for  each  bit 
output.  The  secondary  of  each  transformer 
is  connected  to  a  transistor  which  acts  like  a 
normally  off  switch.  The  primary  consists  of 
a  series  of  wires  passed  through  the  toroids 
from  a  charged  capacitor  on  one  end  to  a 
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Fig.  4,  Magnetically  coupled  (toroid)  matrix. 
Closing  Sj  generates  a  pulse  at  outputs  J,  4  and  5. 
Closing  S2  generates  a  pulse  at  output  4. 

key  switch  on  the  other.  There  is  one 
primary  wire  per  key  switch  and  since  only 
one  switch  is  closed  at  a  time  there  is 
excellent  isolation  between  the  primaries. 
When  a  switch  is  closed,  a  pulse  of  current 
flows  through  the  wire,  inducing  a  voltage 
on  the  secondary  of  each  transformer  the 
primary  wire  passes  through.  These  pulses 
turn  on  the  associated  switching  transistors 
which  in  turn  deliver  reset  pulses  to  the 
appropriate  shift  register  stages.  This  system 
rates  first  in  compactness  and  economy  and 
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Fig.    5.    Basic  keyboard  schematic   —  aiJ  ICs.    Vcc  connects   to  pin  14,  ground  to  pin  7.  Lettered 
terminals  connect  to  auto  function  generator. 
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Fig.  6,  Possibie  component  layout 

for  those  reasons  was  included  in  the  TTY 
generator. 

Putting  it  Together:  The  Basic  Keyboard 

Now  thai  both  major  sections  of  the  TTY 
generator  have  been  described,  all  that 
remains  is  to  interface  the  two  to  each  other 
and  to  the  outside  world  (a  60  mA  or 
whatever  loop).  None  of  the  extra  features 
are  included  since  none  are  needed  for 
generating  a  TTY  signal.  Any  or  all  special 
features  can  be  added  later  at  the  builder's 
option. 

Because  of  its  wide  avaifability  and  low 
cost,  7400  series  SSI  is  used  for  most  of  the 
circuitry  of  this  project.  No  doubt,  the 
circuit  could  be  re-designed  using  MSI  TTL 
or  CMOS  for  lower  package  count  or  lower 
power  consumption  but  that's  for  the  next 
modcL  Referring  to  Fig,  5,  the  circuit 
consists  of  ten  ICs,  six  matrix  torords,  and 
several  switching  transistors.  The  keyboard 
will  generate  all  TTY  codes,  including  Blank, 
at  switch  selected  speeds  of  60,  67,  75  and 
100  wpm.  The  stop  pulse  is  1,5  units  long, 
which  compares  closely  with  the  "standard" 
of  1 A  units. 

Operation 

For  purposes  of  explanation,  the  circuit  is 
assumed  to  be  in  the  standby  state:  The  Qs 
of  all  stages  of  the  shift  register  are  high,  no 
key  switches  are  pressed,  and  the  clock  is 
off.  Since  the  Qs  of  all  shift  register  stages 
are  high,  the  output  of  U5  is  low  forcing  the 
output  of  U7A  high-  This  drives  Q6  into 
saturation  keeping  the  loop  closed  through 
the  diode  bridge.  The  bridge,  by  the  way, 

permits  the  keyboard  to  interface  with  the 
loop   without  regard  to  polarity.  The  low 
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Fig,  7.  Keyboard  power  supply. 

signal  from  U5  is  also  inverted  and  applied 
to  the  Reset  and  D  inputs  of  U4B.  The  Q 
output  of  U4B  is  therefore  low,  having  been 
previously  toggled  by  the  fast  clock  pulse  of 
the  last  operation  cycle.  This  low  is  inverted 
by  U6A  and  applied  to  Qi  which  saturates 
and  clamps  the  clock  off.  The  output  of 
U6A  is  also  inverted  by  U9D  {the  signal  is 
now  low,  in  case  you  lost  track)  and  applied 
to  one  input  of  U6B.  The  other  input  is  high 
at  this  time  so  the  output  to  U6B  is  low.  The 
run  indicator,  LEDi ,  is  off  at  this  time. 

Now  we  make  something  happen.  A  key 
switch  is  depressed  and  held.  Any  key  would 
do,  but  for  this  example  well  press  '*L.*'  The 
primary  wire  passing  through  Tj^  T5,  and  T2 
is  grounded  bringing  the  primary  buss  to 
ground.  There  is  no  output  from  the  matrix 
at  this  time  since  the  100k  biasing  resistor 
provides  insufficient  current  and  the  gate  of 
SCRi  is  held  low  by  the  output  of  U6B, 
What  does  happen  is  that  the  darlington  pair 
(04,05)  stops  conducting  and  its  output 
goes  high  causing  the  output  of  USA  to  go 
low.  This  triggers  the  single  character  one- 
shot  (U7D  and  USE)  whose  output  goes  low 
for  approximately  1  ms.  The  low  at  the 
input  of  U7C  gives  a  low  at  the  output  of 
U8C.  This  results  in  low  signals  at  both 
inputs  to  U6B  causing  its  output  to  go  high, 
triggering  the  SCR.  This  discharges  the  .2  uF 
capacitor  through  the  primary  wire.  Finally, 
coding  pulses  are  generated  from  matrix 
toroids  Ts,  T5,  and  T2-  These  set  the  Q 
outputs  of  UlA,  UIB,  and  U3A  low.  Since 
any  low  input  to  a  NAND  gate  results  in  a 
high  output,  the  output  of  US  goes  high. 
U7A  is  now  permitted  to  invert  the  output 
of  the  shift  register  (which  is  now  high)  and 
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initiate  the  start  pulse  (the  output  switch, 
Q5,  opens).  The  high  from  U5  is  also 
inverted  and  applied  to  the  Reset  of  U4B.  Q 
goes  high,  the  output  of  U6A  goes  tow,  and 
Ql  stops  conducting  permitting  the  clock  to 
start-  At  the  same  time  the  output  of  U6B 
goes  low,  dropping  the  gate  voltage  of  the 
SCR  to  below  firing  fevel.  The  SCR  stops 
conducting  when  the  .2  uF  capacitor  dis- 
charges since  the  22k  charging  resistor 
supplies  a  current  below  the  holding  level  of 
the  SCR.  The  :2  uF  capacitor  now  begins  to 
charge.  The  busy  indicator,  LED],  is  now 
on. 

The  clock,  which  was  started  in  the 
previous  paragraph,  includes  Q2,  a  UJT 
relaxation  pulse  generator,  Q3  and  U9A  {2  F 
buffer),  UIO  and  U9B  (1  F  generator),  and 
U6C,  U6D,  and  U9C  (1  F  buffers).  The  pulse 
generator  operates  at  twice  the  register  shift 
frequency;  at  60  wpm  the  clock  produces  a 
pulse  every  11  ms.  Positive  going  pulses  at 
the  double  frequency  are  available  from  the 
output  of  U9A  (2  F)  and  positive  going 
pulses  at  the  shift  frequency  (1  F)  are 
present  at  the  outputs  of  U6C,  U6D  and 


U9C.  The  outputs  of  U6C&D  drive  the  shift 
register  while  U9C  drives  external  circuitry. 

Assuming  we  are  generating  a  character  at 
60  wpm,  the  first  shift  register  clocking 
pulse  occurs  22  ms  after  the  clock  Is 
turned  on.  Data  in  the  shift  register  is  shifted 
toward  the  output  gate  as  has  been  pre- 
viously described.  After  the  seventh  clock 
pu!se,  the  register  is  cleared  of  ail  Q  low  data 
and  the  output  of  U5  goes  low.  This  once 
again  clamps  the  output  of  the  output  gate 
in  the  high  (Mark)  condition.  The  Inverted 
output  of  U5  (high)  is  applied  to  the  D  input 
of  U4B,  Eleven  ms  later,  the  next  2  F  clock 
pulse  causes  Q  of  U4B  to  go  low,  stopping 
the  clock  and  returning  the  keyboard  to  the 
standby  mode.  The  action  of  U4B  therefore 
extends  the  seventh  or  stop  pulse  50%  longer 
than  the  other  pulses  in  the  character.  The 
stop  pulse  can,  of  course,  be  longer  (it 
depends  on  how  fast  you  type)  but  this 
limits  the  minimum  length  and  guarantees  a 
7,5  unit  code. 

During  the  time  the  clock  is  running  (the 
run  indicator  is  on)  and  a  TTY  character  is 
being  generated,  no  additional  data  can  be 


A  view  of  the  toroid  matrix,  AU  those  wires  running  through  it  give  the  appearance  of  a 
jne5s,  but  it  works.  The  primary  buss,  SCR,  and  C2  are  located  on  the  left  side. 
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entered  into  the  register  because  of  the  low 
signal  at  the  gale  of  the  SCR,  To  send 
another  character^  the  original  key  must  be 
released  and  then  another  {or  the  same) 
pressed.  This  will  fire  the  U7D-U8E  one-shot 
and  permit  the  generation  of  another 
character.  Thus  only  one  character  is  gener- 
ated for  each  key  closure.  If  the  repeat  key 
($2)  is  closed  along  with  a  character  key,  the 
keyboard  will  continually  reprogram  and 
transmit  that  character.  Note  that  all  the 
repeat  key  does  is  defeat  the  single  character 
one-shot. 
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Fig-  S.  Tor  aid  matrix  wiring.  Where  a  dot  appears, 
the  primary  wire  passes  through  that  core. 


You  may  notice  that  there  are  a  few  extra 
components  that  seem  to  perform  no  func- 
tion, such  as  U6A,  U7B,  USD  and  U9C 
These  components  are  used  to  interface  with 
the  auto  function  generator  to  be  described 
later.  With  a  little  re-design,  those  gates 
could  be  eliminated  if  you  have  no  desire  to 
include  the  automatic  functions.  That  re- 
design would  save  one  IC  package. 


Power  Supply 

Two  supply  voltages  are  required  for  the 
TTY  keyboard:  +5  V  and  +10  V,  Both 
sources  must  be  regulated  for  good  fre- 
quency stability  and  proper  operation  of  the 
logic.  The  easiest  (and  one  of  the  best)  way 
to  do  this  is  to  use  IC  regulators.  One  power 
supply  that  works  is  shown  in  Fig-  7.  About 
.5  A  at  5  V  and  25  mA  at  10  V  will  supply 
the  fully  optioned  keyboard.  The  second 
section  of  the  line  power  switch  is  used  to 
short  the  loop  jack  when  the  keyboard  is 
turned  off.  Otherwise,  the  loop  would  run 
open  when  power  is  removed  from  the 
keyboard. 

About  Construction 

Being  a  prototype,  this  circuit  was  not 
built  using  printed  circuit  techniques^  but 
instead  was  built  on  a  combination  of 
breadboarding  cards  and  perf-board*  For 
those  who  would  like  to  build  this  on  a 
circuit  card,  a  suggested  layout  is  shown  in 
Fig,  6,  Notice  that  all  the  matrix  toroidsare 
on  a  common  axis  with  the  primary  buss. 
With  about  1/2'*  (12  mm)  between  toroid 
centers^  threading  of  the  primary  wires  is  not 
too  difficult  and  the  matrix  takes  up  little 
roo  m. 

Fig.  8  is  the  wiring  chart  for  the  matrix 
primaries.  Where  a  dot  appears  on  the 
chart,  the  wire  passes  through  that  particular 
toroid.  The  two  extra  cores  listed  on  the 
chart  are  used  to  drive  the  auto  Figs/Ltrs 
circuitry  and  can  be  excluded.  In  order  not 
to  duplicate  wiring  in  the  matrix  if  it  is 
planned  to  include  auto  Figs/Ltrs  (auto 
shift),  all  primaries  that  will  involve  an  upper 
case  key  are  connected  to  a  separate 
terminal  after  passing  through  the  shift 
register  toroids  (Ts&Ti— T5).  From  there, 
one  wire  will  pass  through  the  Ltrs  core  and 
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to  the  designated  lower  case  key  switch. 
Another  wire  will  connect  to  the  terminal 
and  pass  through  the  Figs  core  and  to  the 
designated  upper  case  key  switch.  For 
example:  Both  '*U"  and  '*7'*  have  the  same 
coding,  A  primary  wire  is  connected  to  the 
primary  buss  and  passed  through  Ti ,  T2i  T3^ 
and  Tg,  The  primary  wire  is  there  attached 
to  a  terminal.  One  wire  from  the  terminal 
passes  through  the  Ltrs  core  to  the  **U"  key 
switch  and  another  wire  (from  the  same 
terminal)  passes  through  the  Figs  core  to  the 
"7"  key  switch.  Only  about  fifteen  primary 
wires  need  be  treated  this  way:  ten  num- 
erals and  commonly  used  punctuation- 

One  additional  thing  about  the  toroid 
matrix;  The  polarity  of  the  output  pulse  of 
the  transformers  is  dependent  on  winding 
direction.  Therefore  all  transformers  must  be 
wound  as  shown  in  Fig,  9. 

The  Great  Keyboard  Controversy 

The  major  factor  preventing  the  construe* 
tion  of  any  type  of  electronic  keyboard  has 
usually  been  the  unavailability  of  an  accep- 
table key  switch  assembly.  To  get  around 
the  problem,  several  previous  keyboard 
articles  have  described  home  made  switch 
assemblies.  Well,  as  far  as  the  author  is 
concerned,  home  made  keyboards  don't 
work  welL  The  problems  of  pretravel,  post 
travel,  and  actuating  pressure  are  often  more 
than  the  home  constructor  can  cope  with. 
Fortunately,  the  price  of  commercial  key- 
boards has  fallen  to  a  fairiy  low  level  on  the 
surplus  market.  The  keyboard  used  for  the 
prototype  has  been  available  without  a  case 
from  TriTek  for  $11,50.  Others  are  avail- 
able from  Meshna  and  B  and  F  Enterprises 
for  prices  up  to  $50-  These  prices  are  quite 
reasonable  when  you  consider  that  enough 
microswitches  to  construct  a  keyboard  (at 
least  30)  would  cost  about  $12  surplus.  And 
then  you  have  to  build  the  thing! 

Will  It  Really  Work? 

After  you  have  gathered  the  pieces  for 
this  project,  figured  out  where  to  put  all  of 
them,  and  wired  them  together  (don't  forget 
to  check  for  errors),  there  comes  a  time 
when  you  have  to  turn  it  on*  Before  you  do, 
collect  a  few  pieces  of  test  equipment:  a 
counter,  a  Teletype  machine  of  some  sort, 
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Fig,  9,  Transformer  winding. 

and  a  logic  probe.  The  counter  is  not 
essential  but  it  makes  setting  of  the  clock  a 
fittle  quicken  A  typing  reperf  would  be  ideal 
for  checking  the  output,  but  a  page  printer 
will  do.  And  if  you  don't  have,  can't  find,  or 
won't  build  a  logic  probe,  a  dc  'scope  or  a 
VOM  will  do  pretty  much  the  same  job  of 
tracing  down  bugs  in  the  logic  (but  not  as 
handily). 

Now  you  can  turn  It  on.  Check  for  proper 
supply  voltages  and  smoke.  If  everything 
appears  OK  and  you  have  a  counter,  the 
clock  rates  can  be  set.  Connect  the  counter 
to  theoutput  of  U9A  and  ground  the  base  of 
Ql .  Adjust  Ri  for  91  Hz,  R2  for  100  Hz,  R3 
for  1 13  Hz,  and  R4  for  148  Hz.  Remove  the 
jumper  at  Qi  and  the  clock  should  stop. 
Press  a  character  key  and  the  clock  should 
run  momentarily  (the  run  light  will  blink). 
Press  a  character  key  and  the  repeat  key,  and 
the  clock  should  run  continuously.  If  these 
things  do  not  happen,  get  out  your  logic 
probe  and  find  out  why  before  continuing. 
(If  you  have  no  counter,  do  everything  rn 
this  paragraph  except  adjust  the  clock  —  you 
get  to  do  that  later.) 

Now  the  keyboard  can  be  connected  to 
the  typing  reperf  through  a  60  mA  loop  or 
any  other  way  you  want  to  do  it.  If  the 
clock  was  not  previously  timed,  now  is  the 
time  to  give  it  a  try.  Turn  the  keyboard  on 
with  the  speed  selector  (Si)  at  the  same 
speed  as  the  reperf.  If  your  reperf  has  four 
speed  capability  you  will  be  able  to  calibrate 
all  four  speeds.  If  not,  calibrate  what  you 
can  (or  want).  At  the  moment,  the  loop 
should  be  closed.  If  not  there  may  be  a 
problem  with  the  output  switch.  If  there  is 
no  problem,  press  the  *T"  switch.  The 
reperf  should  do  some  thing.  Adfust  the 
appropriate  speed  adjust  pot  and  again  press 
the  *'T"  switch.  Continue  this  process  until 
the  reperf  prints  *'T/'  You  will  find  that  the 
machine  prints  correctly  over  a  small  range 
of  speed  adjustment.  Set  the  speed  pot  in 
the  middle  of  this  range.  If  there  is  difficulty 
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in  getting  the  machine  to  print  *'T"  there 
may  be  a  problem  with  the  shift  register  or 
the  encoding  matrix.  This  is  the  difficulty  of 
adjusting  the  clock  without  the  aid  of  a 
counter.  The  technique  requires  that  the  rest 
of  the  keyboard  operate  properly. 

If  you  have  managed  to  calibrate  the 
speeds  properly  all  that  remains  is  to  check 
the  coding  of  the  rest  of  the  characters  on 
the  keyboard.  Any  errors  in  coding  will 
probably  show  up  as  consistently  super- 
fluous or  missing  pulses.  These  can  be  traced 
to  *a  malfunctioning  shift  register  stage  or  a 
particular  matrix  toroid.  While  there  are 
undoubtedly  other  places  in  the  keyboard 
where  problems  can  arise,  it  should  be  fairly 
easy  to  trace  them  down  by  following  the 
circuit  description. 

Next  Time 

The  circuit  described  above  is  a  simple, 
reliable,  and  not  too  expensive  substitute  for 
the  mechanical  TTY  keyboard.  Its  ability  to 
generate  near  perfect  coding  at  any  speed 
makes  the  electronic  keyboard  a  valuable 
addition  even  if  you  already  have  a  complete 
TTY  setup.  While  the  keyboard  can  be  used 
as  is^  the  inclusion  of  the  automatic  features 
makes  its  operation  even  more  enjoyable. 
The  concluding  part  of  this  article  will 
describe  those  features  and  their  operation. 

Parts  List 

R1  -  60  wpm  -20k  vat,  +  47k 
R2  -  67  wpm  -20k  var.  +  33k 
R3  -  75  wpm  -20k  var.  +  33k 
R4  -  1 00  wpm  -20k  var.  +  22k 
S2  —  Closed  for  Repeat 
Tl  -  Ts-  Toroid  Core  -  1/4"  I.D. 

SEC  -  10  turn  No,  28  Enam.,  PR  I  *-  No.  28 
Enam.  (see  text) 
Q1,  Q3  -  Q5,  Q7  -  Q12  -  NPN 

Switching   Transistor    2N2222   or  =   {HEP-55} 
U1  -  U4-  7474 
U5  -  7430 
U6  -  7402 
U7,  U9  -  7400 
U8  -  7404 

U10  =  74107  (or  7473  or  7472  with  different 
pinout) 

CI  -  .22uF,  50  V  mylar 
D1  -  D2  -  Silicon  diode  1N914  or  = 
B1  -  Silicon  Bridge  Rectifier  -  400  piv  -  100  mA 
Q6-  MJE-340  (HEP244) 
SCR1  -  2N889  (HEP-R1001) 
Q2-2N493  (HEP-310) 

. , ,  K7YGP 
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1976 


1976  and  your  BICEN- 
TENNIAL Callsigns  are 
almost  here! 

ORDER  your  QSL  cards 
immediately  to  be  sure  you 
have  them  in  time.  Try  to  be 
the  first  (this  time)  in  your 
area  with  a  special 
BICENTENNIAL  QSL  card. 

These  cards  are  gorgeous  — 
red,  white  and  blue  (you  were 
expecting  fuscia  and  mauve?). 
And  they  are  100%  custom 

made with  the  exception 

of  the  bicentennial  design  and 
contact  report  form  on  the 
back  -  .  ,  you  can  have  your 
own  call  letters  (unless  you'd 
rather  be  AC2NSD/1  for  a 
year  (which  is  no  bargain^ 
believe  it). 

You  also  get  your  own  name  and  address  on  the  card  (unless  you  happen  to  be 
another  Wayne  Green,  which  happens). 

These  cards  are  ganged  up  into  large  batches  and  run  off  the  73  presses  in 
between  other  work,  so  you  don't  get  real  fast  delivery,  but  you  do  end  up  with  a 
fantastic  QSL  at  a  ridiculously  low  price  (and  there  are  a  lot  of  fans  for  that  sort  of 
service  these  days).  Somewhere  in  between  producing  73  and  BYTE,  the  staff 
manages  to  get  QSLs  set  up  and  printed-  It's  a  living. 

Suggestion:  order  today,  right  now^  not  later,  not  next  week  Send  cash,  check, 
money  order,  stamps,  IRCs,  Master  Charge  or  BankAmericard  numbers  ,  * .  send 
something  negotiable-  ORDER -AND  PAY 

AMOUNT  ENCLOSED  $ M   250cards : .  $  7.50 

LJ    500  cards $12.50 

□  1000  cards $20.00 

official  order  blank  {any  ottier  will  do  as  well) 
Name  (as  it  should  appear  on  the  card  ...  use  first  and  last  name  for  informal  approach 
initials  if  your  importance  must  be  communicated} 


i 


use 


Address  (keep  it  as  short  as  you  can)  . 


City 


State 


Zip 


QSL  CARDS        73  MAGAZINE  PETERBOROUGH  NH  03458  USA 

Foreign  orders:  include  extra  postage  please. 
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IS  COMING  ON 


NOW  EXCLUSIVELY  IN  THE  U.S. 


STRONG 


KLIVf-MULTI-2000 


fatcuijti^- 


» i  •  ■      •  * 


J!f*^,.'  * 


144-148  MHz 


iZ^ 


1-10  WATTS  FM 
15  WATTS  SSB 

$795 


CW/SSB/FM  TRANSCEIVER 


)|C  KLM-ECHO-yOCIVl 

BRAND  NEW  432  MHz  CW/SSB  XCVR 

:3k  KLM-ECHO-II 


10  WATTS 
CW/SSB 

$495 


144-146  MHz 


10  WATTS 

CW/SSB 

$389 


CW/SSB  XCVR 

DOMINATE  your  QSO  with  proven  winners 

VHF  &  UHF  antennas:         8  &  11  EL.  50-52  MHz. 

12-14  &  16  EL.  144-148  MHz. 
14  EL.  216-226  MHz 
16  EL  "long  boom"  430-434  MHz 
40,  70  &  140  watt  2  mtr  FM/CW 
70  &  140  watt  2  mtr  SSB/FM/CW 
40  &  70  watt  432  MHz  FM/CW 
20  &  15  meter  "big  sticks" 
13-30  MHz  log.  tri-band 


VHF&  UHF  amplifiers: 


HF  antennas: 


We're  growing  too,  now  In  larger  manufacturing  facilities. 


I 

17025  Laurel  Rd..  Morgan  Hill,  CA  95037  (408)  226-1780 


SEE  YOUR  NEAREST  DEALER  OR  CALL  US  TODA  Y.  DOIT... 
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Larry  Kahsner  WB2NEL 
4259  Bedford  Ave. 
Brooklyn  NY  11229 


Op  Amps:  Basic  Primer 


Operational  amplifiers,  or  op  amps,  are 
high  gain  dc  amplifiers.  And  I  do  mean 
high  gain!  Amplifications  are  on  the  order  of 
30,000  to  1,000,000,  depending  upon 
internal  design  and  circuitry. 

Op  amps  have  two  great  advantages  over 
discrete  components.  Economically,  they 
represent  about  1/4  to  1/2  the  cost  of 
individual  components  needed  for  a  similar 
circuit.  Secondly^  they  are  physically  more 
convenient  for  amplification  of  small  inputs. 

Within  the  two  major  tribes  of  \C 
products^  op  amps  are  linear.  This  means 
that  the  output  is  directly  and  pro- 
portionately related  to  the  input.  This  is  in 
contrast  to  digital  devices  which  do  not 
always  obey  this  rule.  There  are,  however, 
some  applications  in  which  we  want  them  to 
operate  non-linearly,  such  as  flip  flops  and 
comparators.  We  can  make  any  op  amp  act 
non-linear  by  exceeding  its  rated  values. 

The  Innards 

Op  amps  are  usually  monolithic.  That  is, 
they  are  made  on  only  one  piece  (or  chip)  of 
silicon-  By  imbedding  metal  oxides  on  this 
silicon  base  we  can  make  transistors, 
resistors  and  capacitors  without  the  wasted 
space  of  cases  and  coverings.  Thus,  we  can 
have  many  transistor  amplifiers  added 
together  yielding  tremendous  gains.  One  op 
amp  may  be  the  equivalent  of  four  or  more 
amplifier  circuits. 


Sometimes,  field  effect  transistors  (FET) 
and  junction  field  effect  transistors  (J FET) 
are  made.  So,  if  you  never  knew  what 
MOSFET  was,  now  you  know.  It  stands  for 
Metal- Oxide-Si  I  icon  Field  Effect  Transistor. 

A  Differential  Amplifier 

The  symbol  for  the  op  amp  is  shown  in 
Fig-  L 

The  op  amp  is  a  ** differential  amplifier". 
It  acts  by  amplifying  the  difference  of  the 
inputs  only-  If  we  impressed  the  same  signal 
on  each  input  at  the  same  time,  the  two 
amplified  output  signals  would  be  180**  out 
of  phase  and  cancel. 

If  we  feed  a  signal  at  the  Non-Invert  input 
{+)  and  ground  the  Invert  input  {—),  our 
output  will  be  in  phase  with  the  input.  A 
signal  impressed  on  the  Invert  input  while 
the  Non-Invert  is  grounded  will  be  out  of 


INVERT 
INPUT     O- 


NON   INVERT 
INPUT     O- 


OUTPUT 
— O 


Fig,  I.  Operational  amplifier. 
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V  i  O 


Fig,  2.  Non-inverting  amplifier. 

phase  when  it  is  amplified. 

The  power  supplies,  V+  and  V-^,  are 
separate  entities.  We  need  a  +  supply  and  a  — 
supply,  usually  15  volts  or  less.  To  only 
supply  +  15  and  then  ground  the  negative 
will  not  give  the  proper  potential.  Batteries 
are  often  used, 

A  Few  Basic  Circuits 

The  most  important  and  most  used 
application  of  op  amps  is  of  course  as 
amplifiers.  Fig.  2  shows  a  typical  amplifier 

It  is  called  a  nort-inverting  amplifier 
because  the  output  is  in  phase  with  the 
input  Employing  negative  feedback  (the 
feedback  circuitry  goes  to  the  —  input),  it  is 
the  backbone  of  more  complex  amplifiers- 

As  with  any  amplifier,  we  have  gain.  The 
choice  of  input  and  output  resistors  (Ri  and 
Rf)  determines  our  gain.  We  try  to  come  as 
close  to  our  ideal  gain  while  keeping  other 
needs  and  special  criteria  in  mind.  This  is 
similar  to  a  tube  situation  where  we  try  to 
come  as  near  as  we  can  to  mu. 

The  next  two  circuits  are  opposite  in 
purpose  and  design.  They  are  the  integrator 
and  the  differentiator.  The  integrator  shown 
in  Fig.  3  has  a  capacitor  in  the  feedback 
circuit  and  a  resistor  in  the  input  It  takes 
the  sum  total  of  the  input  signal  over  a 
specified  time. 

If  we  had  a  weird  input  as  in  Fig.  4  and 
we  wanted  to  know  the  total  voltage  from 
time  a  to  b,  the  integrator  could  do  this  for 
us.  Mathematicians  call  this  integration  and 
use  the  symbol  /  to  show  it  In  geometry  we 
find  the  area  under  the  curve  by  doing  the 
integration  of  the  equation  of  that 
waveform.  It  can  be  thought  of  as  adding 
together  a  great  number  of  individual  shapes 
so  thin  and  close  together  that  they 
approximate  rectangles.  And  we  know  how 
to  find  the  area  of  rectangles  quite  easily. 


AAAr 


O 


/77 


/77 


Fig.  3.  Integrator, 


The  integrator  does  this  adding  technique 
for  voltages,  and  is  the  basis  of  the  analog 
computer. 

The  differentiator  shown  in  Fig.  5  is  just 
the  opposite*  It  has  a  capacitor  in  the  input 
and  a  resistor  as  its  feedback  component 
Instead  of  adding  the  input  signal  it  will 
respond  to  each  and  every  change  of  the 
input  Since  the  capacitor  will  not  pass  dc, 
only  discrete  changes  (ac)  will  be  seen  at  the 
output  It  Is  useful  in  instruments  for 
obtaining  the  rate  of  change  of  voltages. 

Remember  the  cathode  follower  from 
your  license  exam?  In  the  IC  world  we  have 
the  unity  gain  buffer^   also  known  as  the 


A 


I 
I 


a 


b 


B 


Fig.  4.   (a)  Weird  waveform,  (b)  Weird  waveform 
Vfith  rectangles. 
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Fig,  5.  Differentiator, 

voltage  follower  It  has  a  gain  of  1  and  is 
used  as  an  impedance  matcher.  High  input 
impedance  and  low  output  impedance  make 
it  an  excellent  buffer  between  stages. 

Compensations 

As  in  other  very  precise  and  sophisticated 
devices,  op  amps  must  be  compensated  for 
many  variables,  external  and  internal. 

Frequency  Compensation 

Op  amps  have  difficulties  at  high 
frequencies.  At  these  frequencies  they  do 
not  amplify  all  inputs  equally  and  thus  there 
is  a  decrease  in  gain.  This  decrease  can  cause 
phase  shifts  due  to  time  delays.  The  answer 
is  to  use  a  large  capacitor  in  the  circuit- 
Many  op  amps  are  internally  compensated 
for  this  high  frequency  loss.  They  already 
have  a  capacitor  within  the  chip.  Some  have 
provisions  for  external  compensation.  This 
information  is  in  the  specs. 

Output  Offset  Voltage  Compensation 

In  an  ideal  negative  feedback  circuit,  the 
output  is  zero  when  our  input  is  zero.  But 

nothing  is  ideal.  Very  often  there  is  a  large 
(relatively  speaking)   dc  output  which  can 

adversely  affect  performance.  Due  to  slight 
mismatches  in  internal  circuitry  and  design, 


VNAr 


—o 


we  have  two  unwanted  inputs  which  cause 
this  unwanted  voltage. 

The  first  of  these  unwanted  inputs  is  the 
Input  Bias  Current-  As  sard  before,  op  amps 
are  a  myriad  of  transistors.  These  semi- 
conductors must  be  biased  to  conduct.  No 
matter  how  well  we  try  to  match  these 
biasing  currents  they  will  never  be  equal. 

The  difference  of  these  currents  passing 
through  the  resistors  in  Fig.  2  causes  a 
voltage  which  will  be  amplified.  In  order  to 
reduce  this  problem  we  add  a  resistor  to  the 
Non-Invert  input.  This  new  resistor  reduces 
the  input  voltage  because  now  the  difference 
of  the  bias  currents  flowing  In  the  op  amp  is 
made  less  than  either  of  the  bias  currents. 
They  have  become  negligible  variables, 
(Remember,  only  Input  differences  are 
amplified.) 

Our  next  unwanted  input  is  due  to 
intrinsic  chip  characteristics.  This  Input 
Offset  Voltage  Is  usually  small  enough  for 
most  applications,  but  if  it  is  not,  we  make 
use  of  the  '^Offset  Null"  tabs  of  the  IC.  By 
placing  an  external  potentiometer  across 
these  terminals  we  can  null  our  voltage  to 
exactly  zero. 

Other  Parameters 

Other  variables  and  factors  are  worth 
mentioning-  They  are  seen  in  most  specs  and 
are  not  self-explanatory* 

The  first  is  slew  rate.  This  is  the 
maximum  rate  of  change  the  output  can 
negotiate.  The  slew  rate  is  always  given  in 
spec  charts  and  can  be  used  to  compute 
switching  time  needed  between  maximum 
output  levels  of  our  specific  circuit.  It  is 
important  in  switching  applications  where 


R  i 
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Fig.  6.  Unity  gain  buffer  or  voltage  follower. 


Fig.  7.  Compensating  resistor  added. 
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NULL    POT 
Fig*  8.  Offset  null  potentiometer  added. 

we  must  be  careful  not  to  design  our  output 
tinne  to  be  faster  than  the  op  amp  can 
handle. 

The  second  is  called  the  common  mode 
rejection  ratio  (CMRR).  Remember  that  the 
op  amp  responds  only  to  differences  of 
input  We  would  tike  it  to  reject  all 
similarities  in  inputs  but  we  settle  for  what 
we  can  get.  This  CMRR  is  a  measure  of  how 
well  the  op  amp  rejects  common  inputs. 
Measurements  are  in  dB,  and  the  higher  the 
bette  r. 

And  thirdly,  like  all  semiconductors, 
saturation  can  be  a  problem.  Latcli  up  is  the 
aspect  of  op  amps  to  stay  at  saturation, 


ALUMA  TOWERS 

ITow  PmCED 


Made  In  Alumtnum 

^TELESCOPING 
^  WALL  MOUNTED 
^  GUYED 

FOR: 

TV  —  CB  —  HAM 

MARINE  — MOBILE 

RADIO  TELEPHONE 

COMMERCIAL 

Towers  to  100  feet.  Specials 
designed  &  made.  See  dealer 

or  call* 
ALUMA  DIVISION 


FRED  FRANKE,  INC. 

Box  2K0GST 

Vero  Beach,  Florida  32*»6I>  U.S.A. 

PhniTP  (305>-567-31i5 

Cable:  FREDFRANKE  VEROBEACH  FL. 

Scvme   TorriLurtt'!;  Av^aiLililo 
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INVERT 
INPUT   A 

NOW   INVERT 
INPUT    A 

OFFSET  NULL    A 
V- 

OFFMT   NULL   B 

WON   INVERT 
INPUT    B 

INVERT 
INPUT   B 


]      NOT    CONNECTED 

]    OUTPUT  e 

V+     B 

OFFSET    NULL    B 


Fig.  9.  747  op  amp.  The  747 is  internally  compen- 
sated for  frequency. 

either  +  or  -,  after  their  maximum 
dirferential  voltage  has  been  reached.  At  this 
point  the  op  amp  will  not  behave  linearly. 

The  741  op  amp  is  an  example  of  a  device 
which  has  lessened  this  problem  by  incorpor- 
ating a  very  high  input  voltage  rating* 

What  They  Look  Like 

Op  amps  come  in  two  shapes^  DIP  and 
TO.  DIP  means  Dual-ln-Line  Pins  and  is  the 
rectangular  or  square  chip  with  parallel 
terminals  on  opposite  sides. 

TO  stands  for  Transistor  Outline,  and  is 
so  named  because  it  is  in  the  shape  of  a 

transistor-  You  will  often  see  a  ''5*'  after  the 
TO.  This  is  a  unit  of  size  and  is  needed  for 
heat   sink   and  space  criteria  applications. 

Most  op  amps  are  TO-5, 

The  Inside  View 

The  top  view  of  a  747  op  amp  would 
look  like  Fig.  9  if  we  X-rayed  it.  The  shape  is 
DIP. 

The  747  is  internally  compensated  for 
frequency* 

The  748  chip  is  a  TO-5  package  and  has 
provision  for  externa]  frequency  compen- 
sation (see  Fig.  10), 

,  .  .WB2NEL 
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OFFSET 
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INVERT 
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NON     INVERT 
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V  + 


OUTPUT 


OFFSET    NULL 


V- 


Fig.  1 0.  748  op  amp. 
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FACTORY  DIRECT  ' 

SPECIAL  OCTOBER  SALE 


1402  SM  -  2.5  Watt 

Hand  Held  FM  Transceiver 

SPECIAL  INCLUDES: 
•   Rubber  Flex  Antenna 

•  Complete  Set  Nicad  Batteries 
•  Leather  Case 
•  52-52  Crystal 

•  Your  Choice  of  2  Pair  of 
Common  Frequencies  Only 

Extra  Xtals,  S4.50  ea. 

$320  VALUE 

$199.95 

FEATURES 

•  6  Channei  Operation. 

•  Individual  Trimmers  on  all  TX 
and  RX  Xta(s, 

•  All  Xtals  plug  in, 
-   S  Meter/Battery  Indicator, 

.    10  7  IF  and  455  KC  IF. 

•  12  KHz  Ceramic  Filter* 

•  .3  Microvolt  Sensitivity  for  20 
^^^^  db  Quieting, 

•  Microswitch  Mike  Button. 
.  Size  8  7/8  x  1  7/8  x  2  7/8  in. 

Weight  1  lb.  4  oz..  Less  Battery. 
.  Current  Drain  RX  14  MA  TX  450  MA. 
•  2.5  Watts  Minimum  Output  -  12  VDC. 

ACCESSORIES 

SMI       Speaker  Mike , $  29.95 

BC1        Batterv  Charger. $  36,95 

XF-l       10.7  Monolithic  IF  Xtal 

Filter  (Installed)  - -  .     $  10.00 

TE'1       Continuous  Sub  Audible  Tone 

Encoder  (Installed) , , .    $  39.95 

141 OA    12  Watt  Amplifier  (Mobile)  _  _  $109,00 


1405  SM  -  5  Watt 

Hand  Held  FM  Transceiver 

SPECIAL  INCLUDES: 
•  Rubber  Flex  Antenna 

•  Compfete  Set  Nicad  Batteries 
•  Leather  Case 
•  52-52  Crystal 

•  Your  Choice  of  2  Pair  of 
Common  Frequencies  Only 

Extra  Xtals,  $4.50  ea, 

$400  VALUE 


$279.95 


FEATURES 

•  6  Channel  Operation. 

•  Individual  Trimmers  on  all  TX 
and  RX  Xials, 

•  All  Xtaf$  plug  in. 

•  S  Meter/Battery  Indicator. 

•  1Q;7  IF  and455KClF. 

•  12  KHz  Ceramic  Filter, 

•  .3  Microvolt  Sensitivity  for  20 
db  Quieting. 

•  Microswitch  Mike  Button. 
.  Size  8  7/8  x  1  3/4  x  2  7/8  in. 

Weight  1  lb.  4  02.,  Less  Battery. 
Current  Drain  RX  14  MA  TX  800  MA. 

•  Switchable  1  &  5  Watts  Minimum  Output  ^  12  VDC. 

•  High  Impact  Lexan®Case. 

ACCeSSDRIES 

SM2   Speaker  Mike $  29,95 

BC2    Battery  Charger $  36.95 

XF-1    10.7  Monolithic  tF  Xtal 

Filter  (Installed)  .  _ $  10.00 

TE-1  Continuous  Sub-Audibfe  Tone 

Encoder  (Installed) $  39.95 


TO:  WILSON  ELECTRONICS  CORP.,     4288  S.  POLARIS  AVE.,  LAS  VEGAS,  NEVADA  89103 

(702)  739  1931 

1405  SM      OCTOBER  SPECIALS 


SHIP  ME 


1402  SM 


PLUS    DSMI       DBC1      DSM2      D  BC2       DXF-t       DTEI       ni410A 


ENCLOSED  IS 
CARD* 


D  CHECK      D  MONEY  ORDER      DMC      D  BAC 
EXPIRATION  DATE 


XTALS 

NAME- 


CITY 


ADDRESS 
STATE 


ZIP. 


SIGNATURE 


Enclose  additional  $4.50  for  prepaid  shipping  &  handling.  Nevada  residents  add  sales  tax, 

Sale  ends  October  31,  1975. 


I 

I 
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Sumner  Electronics 

*    En£.  Co.inc. 


Announcing  Another 

From  SEEG 


P.O.  BOX  572 

HENDERSONVILLE,  TENNESSEE  37075 
TELEPHONE:   615824  3235 


First 


(Production  unit  slightly 
different  m  appearance) 


Specifications  -  HGV-2GS 

SLOW  SCAN  TO  FAST  SCAN  AND  FAST  TO  SLOW 

SCAN  TELEVISION  MONITOR 
-  FULL  2  YEAR  WARRANTY  - 


For  the  past  1  8  months  SUMNER  (SEEC)  has 
been  involved  in  the  design  of  a  Slow  Scan  to 
Fast  Scan  and  Fast  Scan  lo  Slow  Scan  TV 
Monitor  utilizing  charge  coupled  devices  (CCD) 
and  digital  circuitry.  For  well  over  a  year  the 
prototype  unit  has  been  in  operation  without  a 
failure.  We  at  SEEC  feel  that  a  complete  monitor 
should  be  offered,  rather  than  an  assortment  of 
"black  boxes"  and  a  separate  TV  set/video 
monitor.  Furthermore  the  parts  situation  being 
what  it  is,  a  home  brewer  finds  it  very  difficult  to 
obtain  parts  for  a  1  time  unit  at  a  reasonable 
price.  In  addition  the  HCV-2CS  has  been  so 
designed  as  not  to  obsolete  the  existing  HCV-IA 
and  HCV-2B  monitors,  in  that  it  will  be  m  the 
same  size  cabinet  as  our  current  HCV*2A(B)and 
the  owners  of  the  HCV-2A(B)  wDl  be  able  to 
relro-rii  the  scan  converting  electronics  into  their 
existing  monitors  if  they  so  dcrire,  or  a  trade  in 
a  lit)  wa  nee  will  be  offered,  which  in  most  cases 
will  be  the  desired  way  to  go  as  the  conversion  is 
extensive. 

Basically  the  HCV-2CS  will  provide  complete 
sluw  to  fast  scan  monitoring;  fast  to  stow  scan 
conversion   for  utilising  a  standard  CCTV  last 


scan  camera  such  as  the  RCA  TCI 000; intercon- 
nection to  utilize  the  standard  slow  scan  camera 
if  desired;  complete  intercormections  to  connect 
the  HCV-2CS  into  the  existing  or  proposed  slow 
scan  system;  auxiliary  fast  scan  monitor  output; 
timing  meter  for  sync  (1200  Hz)  signal  tuning  as 
weU  as  LED  tuning  indicators  for  proper  adjust- 
ment of  Monitor  Black  and  White  Compression 
levels  (1500  Hz  and  2300  Hz),  when  tuning  in 
the  SSTV  signal  from  the  receiver  and  adjusting 
the  monitor  for  proper  black  and  white  levels 
prior  to  receiving  a  picture  from  the  receiver; 
tape  recorder  input  and  output  jacks;  telephone 
hne  input/output  jack.  A  built-in  viewfinder  is 
provided  for  set  up  of  a  standard  fast  scan 
camera. 

The  slow  to  fast  conversion  wOl  be  based  on  a 
256  line  format  displayed  on  a  9  inch  rectangle 
CRT  (cathode  ray  tube)  being  deflected  at  fast 
scan  rates  (composite  fast  scan  video  will  be 
based  on  15,750  Hz,  horizontal,  60  Hz  vertical 
field  rate  -  30  frames  per  second  and  a  com- 
posite video  ampUtude  of  L4  volts  pp  being 
present  at  the  auxUiary  fast  scan  monitor  output 
connector),  Briglitness  of  display  will  be  similar 
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to  the  home  TV  set  or  standard  fast  scan  video 
monitor.  In  addition  2  basic  modes  of  reception/ 
display  will  be  provided  as  follows:  1.  displayed 
as  being  received;  2*  freeze  display  which  will 
allow  any  picture  to  be  frozen  on  the  screen,  Tlic 
main  memory  will  be  a  combination  of  CCD 
chips  and  digital  sMft  registers  to  make  up  a  total 
memory  of  some  80,000  bits*  For  those  modi- 
fying current  HCV-2A(B)  monitors  the  display 
will  be  6.5  inches,  but  all  other  functions  will  be 
as  stated. 

The  fast  scan  to  slow  scan  conversion  will 
accept  the  standard  composite  fast  scan  video 
from  a  camera  or  video  tape  recorder  (VTR), 
which  is  based  on  15,750  Hz  horizontal,  60  Hz 
vertical  field  and  1.4  volt  pp  video  amplitude 
signal  and  convert  this  composite  video  to  slow 
scan  standards-  *^  and  14  frame  rates,  black-white 
(positive-negative)  color  reversal  and  a  4  shade 
vertical  gray  scale  generator  will  aslo  be  provided 
in  this  section.  Also  a  special  feature  to  convert  a 
frozen  fast  scan  picture  back  to  slow  scan  so  that 
it  may  be  retransmitted  as  slow  scan  will  also  be 
provided  in  this  section.  Tlvis  feature  allows 
picture  that  is  being  retransmitted  to  be  repro- 
cessed, before  or  during  retransmission,  if 
needed. 

Front  panel  of  the  HCV-2CS  will  have  all 
necessary  controls  for  all  modes  of  operation 
such  as  brightness  and  contrast  for  the  fast  scan 
monitor  section;  black  and  white  compression 
controls  for  slow  to  fast  and  fast  to  slow 
converters;  video/voice  switch;  slow  scan  and  fast 
scan  video  selectors  -  Camera  -  Receiver  -- 
Tape;  slow  scan  and  fast  scan  video  display 
selection;  SS-FS  RT  switch  for  converting  a 
frozen  fast  scan  picture  back  to  slow  scan  for 
retransmission;  freeze  switch,  A  total  of  16  front 
panel  controls  to  control  all  functions,  in  addi- 
tion to  tuning  meter  for  sync  tuning  and  LED 
indicators  for  black  and  white  frequency,  1500 


Hz  and  2300  Hz,  will  be  provided.  Fast  scan 
horizontal  hold  to  be  located  on  rear  panel  along 
with  fast  scan  monitor  video  level  control. 

The  HCV-2CS  will  measure  approximately 
14^'W  X  151/2^^0  X  8'/2"H.  All  circuitry  to  be  on 
gold  flashed,  glass  epoxy,  plug  in  printed  circuit 
boards  with  ICs,  Op  Amps,  transistors  in  plug  in 
sockets.  All  of  the  system  will  be  fan  cooled  via 
of  ultra  quite  fan  mounted  on  rear  paneL 

Current  delivery  projection  is  scheduled  for 
around  September  30,  1975.  Price:  -  $925.00, 
F.OpB.,  Hendersonville,  Tennessee,  The  HCV'2CS 
may  also  be  purchased  less  the  fast  to  slow  scan 
converter,  which  could  be  installed  at  a  later 
time,  for  $795.00,  F.O/B,  Hendersonville,  Tn. 
Conversion  kits  for  the  current  HCV-2A(B) 
owners  will  be  available  about  the  same  time  for 
around  $400.00,  or  factory  instaUed  for  S600.00, 
Write  for  trade  in  allowance  on  HCV-2A(B) 
monitors  stating  serial  nunibcr>  date  purchased ^ 
etc.  The  RCA  TCI  000  fast  scan  CCTV  camera 
complete  with  Ions  and  power  supply  is  now  in 
stock  for  $245-00;  GBC  CTC4000  is  avaMable  for 
$225.00  and  the  JFD  604  with  fast  scan  view- 
finder  built  in  is  $495.00  complete  with  FL9-22 
lens.  We  also  have  a  full  line  of  lenses,  tripods, 
tape  recorders  (audio  and  video)  and  other 
accessories,   1  year  warranty  on  cameras, 

A  complete  brochure  will  be  prepared  shortly 
and  mailed  to  you  with  ordering  information  on 
the  HCV-2CS.  To  hold  the  HCV-2CS  at  the 
current  price  a  deposit  of  at  least  25%  will  be 
required  ($231.25  for  standard  HCV-2CS  or 
$198.75  for  the  HCV-2CS  less  fast  to  slow 
conversion).  Note  that  the  balance  would  be  due 
prior  to  shipment  of  the  unit.  All  prices  and 
specifications  are  subject  to  change  at  our  option 
without  notice,  except  prices  that  are  frozen  ^vith 
a  deposit  as  mentioned  above.  All  rights  are 
reserved  by  SUMNER.  Write  for  more  detailed 
specs  and  reserve  yours  now. 


Q      <^  HCV-1  B  SSTV  camera,  w/lens  and  power  supply  , , $380. 

^^     HCV-2A  SSTV  monitor , $31 0. 

^  ^        HCV'2B  SSTV  monitor  with  built  in  fast  scan  viewfinder  $415. 
^  HCV-3KB  SSTV  keyboard 

^  Complete  line  of  accessory  items. 


master  charge 


Five  ways  to  purchase: 

Cash  with  order —  C.O,D.  (20%  deposit)  —  Mastercharge  —  BankAmericard 
—  SEEC  Financing  (up  to  36  months).  Note:  all  credit  cards  pay  regular 
price  shown.  All  p ric es  F,  O,  B*  He n ders on uill e  TN, 


Sumncp  Elccfronics 

'-'  En6.  Co.inc. 


P.O.  BOX  572 

HENDERSONVILLE,  TENNESSEE  37075 

TELEPHONE:   615  824  3235 
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Peterborough  NH  034S8 


Computers  Are  Here 


Are  You  Ready? 


Like  Duz  (do  they  still  make  Duz?), 
computers  are  getting  a  reputation  for 
being  able  to  do  just  about  everything.  It  is 
well  earned,  for  to  understand  computers  Is 
to  love  them  , . .  they  are  being  billed  as  the 
World's  Greatest  Toy,  and  this  is  not  much 


an  exaggeration,  young  long-haired  blonds 
-notwithstanding. 

More  and  more  amateurs  are  tackling  the 
new  inexpensive  computer  kits  and  coming 
up  with  very  usable  results.  Some  are  using 
the  units  to  aim  their  antennas  for  moon- 
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The  Altair  8800 . 
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and  a  look  inside. 


bounce,  some  to  predict  or  even  aim 
antennas  at  Oscar,  some  to  operate  a 
virtually  automatic  RTTY  station,  some  to 
run  a  repeater  or  even  a  system  of  repeaters 
, , ,  and  so  forth. 

The  Three  Basics 

There  are  three  parts  to  a  computer 
system  ,..  the  central  processing  unit, 
cleverly  called  a  CPU,  the  gadget  which  costs 
the  most  money  and  which  does  most  of  the 
work  _  .  an  input/output  device  such  as  a 
teletype  »,.  and  some  sort  of  memory  for 
the  CPU  to  keep  things  on  file  when  it  is  not 
actively  working  with  them. 

IC  technology  has  been  raising  havoc  with 
CPU  prices,  dropping  them  in  large 
increments  every  few  months.  The  latest 
chips  such  as  the  Intel  8008,  8080,  National 
PACE,  IMP-16,  and  Motorola  M6800  have 
spawned  a  breed  of  miniature  CPU  which  is 
so  low  in  cost  that  it  has  made  the  hobby 
computer  a  practicality.-  The  first  large 
quantity  production  of  CPUs  using  the  new 
series  of  microprocessor  chips  was  put  out 
by  MITS  in  January  .  < .  their  Altair  8800, 
This  sold  for  $439  in  kit  form  and  $621 
assembled  and  tested  ,  •  -  about  one  tenth 
the  price  of  previously  available  mini- 
computer units, 

RGS    Electronics    and  Sceibi   Computer 


Systems  had  been  producing  computer  kits 
before  this  using  the  Intel  8008  chip,  but 
these  were  not  as  well  publicized  and  the 
8008  chip  has  more  limitations  than  the 
8080,  which  is  used  in  the  Altair. 

More  and  more  CPU  kits  are  becoming 
available  < .  .  such  as  the  recently  announced 
Godbout  system  using  the  National  PACE 
chip  .  .  .  this  holds  a  lot  of  promise  for  a  lot 
of  computer  at  a  ridiculously  low  price. 
Another  new  one  is  Sphere,  available  in  kit 
or  assembled  form  in  the  same  basic  price 
range  of  $500-$600  with  enough  built-in 
memory  to  do  some  work. 

There  are  two  basic  forms  of  memory 
required  . .  .  one  in  the  CPU  to  permit  it  to 
do  its  work  ..  .  and  one  outside  for  longer 
term  use.  The  internal  memory  stores 
operating  program  instructions  and  thin^ 
retrieved  from  the  larger  memory  which 
have  to  be  used  by  the  CPU.  Practically 
speaking,  the  larger  the  internal  memory  of 
the  CPU,  the  faster  your  computer  system 
can  operate.  For  instance,  if  you  had  a 
record  of  all  of  the  stations  you've  ever 
contacted  in  the  main  memory  and  you 
wanted  to  sort  through  for  one  particular 
call,  it  would  be  easier  to  find  if  your  CPU 
could  grab  a  thousand  stations  out  at  one 
time  and  check  them  against  the  call  you 
need  instead  of  checking  maybe  ten  at  one 
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time.  You'd  find  the  record  you  want  one 
hundred  times  faster. 

But,  alas,  memory  costs  money,  and  a 
happy  medium  has  to  be  struck  between 
what  you  want  and  what  you  can  afford. 
You  can  get  along  with  4k  of  memory  .  .  • 
that*s  actually  4096  bytes,  where  a  byte  is  8 
bits  of  memory,  the  amount  needed  to 
represent  a  letter  or  number.  Memory  costs 
about  4i  per  byte  today,  but  it  will  be 
coming  down. 

Long  term  memory  units  have  been 
coming  down  in  price  too,  though  it  is  still 
possible  to  buy  a  brand  new  Ampex  40 
Megabyte  disk  systerti  for  $24,000  if  you 
(ike  to  pay  list  price  and  get  into  that  sort  of 
scene.  More  in  the  amateur  end  are  some  of 
the  soon  to  be  seen  floppy  disk  systems 
which  will  be  selling  in  the  $500  range  and 
which  will  provide  about  250k  of  memory 
on  each  disk*  The  disks  are  a  lot  like 
phonograph  records  and  can  be  changed 
quickly. 

One  of  the  simplest  and  least  expensive 
memory  systems  involves  the  audio  cassette 
record eri  and  many  hobbyists  seem  to  be 
working  in  this  direction.  It  is  a  little  slow, 
but  it  is  extremely  cheap  and  you  can  have  a 
lot  of  memory  that  way.  The  standard  for 
using  them  is  a  familiar  one,  with  the  two 
RTTY  audio  frequency  shift  tones  being 
used  . 
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Keyboards  from  Sanders:  Running  rampant 


Even  the  input/output  situation  is 
changing  rapidly.  Of  course  you  can  buy  an 
old  teletype  machine  for  $50  to  $100  and  it 
will  work  quite  well.  You  might  even  want 
to  go  to  a  faster  and  more  modern  machine, 
if  you  can  promote  one  at  less  than  the  price 
of  a  good  used  car.  The  more  usual  system 
now  is  to  put  together  a  video  display 
terminal  and  work  from  that  These  are 
available  in  kit  form  for  around  $150  to 
$250  and  are  a  cinch  to  put  together.  The 
Southwest  Technical  video  display  generator 
costs  $175  in  kit  form  and  can  put  together 
by  a  12  year  old.  The  keyboard  that  goes 
with  this  one  runs  another  $40  and  works 
like  a  champ.  Or  you  may  want  to  shop 
around  for  a  surplus  keyboard  for  the  same 
or  a  slightly  lower  price  * . .  most  of  them 
have  ASCII  output  and  this  is  all  you  need 
to  hook  things  together  for  a  working 
system.  (American  Standard  Code  for 
Information  Interchange  =  ASCU  ) 

Uses 

Once  you  have  your  CPU,  memory  and 
I/O  up  and  working,  you  then  have  to  decide 
what  you  want  to  do  with  the  system.  You 
may  want  to  use  it  to  keep  track  of  stations 
you've  worked,  with  little  bits  of  infor- 
mation about  them  for  recall  on  the  video 
screen  (any  television  set  will  provide  the 
video  part  of  the  terminal  for  you).  You 
may  want  to  catalog  your  record  collection 
or  your  book  library  , .  .  or  perhaps  articles 
in  the  ham  magazines. 

If  you  are  into  RTTY  you  realize  that 
your  computer  system  is  the  main  part  of  a 
RTTY  station.  You  can  program  it  to  send 
at  60  words  per  minute,  either  from  the 
keyboard  or  from  any  material  you  have  in 
the  memory  ...  and  receive  the  same  way, 
printing  it  out  (and  memorizing  the  stuff,  if 
you  want)  on  your  screen* 

Perhaps  you  prefer  CW  ,  .  .  so  program 
the  computer  to  convert  the  ASCII  letters 
into  appropriate  CW  characters  • .  •  select  the 
speed  you  prefer  . ,  .  and  type  away  as  fast 
as  you  like  for  several  hundred  words.  Your 
computer  can  also  decipher  incoming  CW 

for  you  and  print  it  on  the  screen.  There 
probably  will  be  a  good  deal  of  50  wpm  CW 
around  in  the  future  as  computer-assisted 
ops  work  each  other. 
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J  *'^  no  ^«.  AttQirPirkaap  MITS  6328  Linn  NE,  Albuquerque, 
AlUir  Users  Group  newspaper  send  $2.00  to.  Altair  Package,  m  i  s,  d:>zo  u. 


For  complete  information  package  including  24  page  catal 


Kt»«tj    KAi-k^j  ir*^^    Sit/   I  1  1/4. 


Your  checkbook?  No  strain,  many 
hobbyists  are  using  their  systems  for  keeping 
their  bank  accounts  in  order. 

If  you  have  a  small  business  of  your  own 
you  may  want  to  apply  some  of  the 
computer  power  to  it  ...  inventory  ,  .  . 
accounts  receivabie  • . .  mailing  lists  , . . 
things  like  that. 

Programming 

This  is  a  bit  sticky  right  now^  but  the 
situation  is  improving.  One  problem  has 
been  that  there  have  been  a  whole  lot  of 
computers  designed,  but  not  all  that  many 
of  any  one  model  , .  .  so  the  programming 
work  has  had  to  be  done  over  and  over  to 
match  each  new  machine  that  has  been 
developed-  And  as  computers  have  gotten 
more  and  more  complicated^  programming 
has  followed  .  .  .  usually  increasing  about  ten 
times  in  difficulty  for  each  increase  in 
complexity  of  the  CPU.  Thus,  while  CPU 
costs  have  been  dropping  rapidly,  pro- 
gramming (software)  costs  have  been  going 
up  by  like  amounts.  This  may  improve  as 
more  and  more  identical  computers  are 
made  available  ...  a  benefit  of  mass 
production. 

The  problem  with  programming  is  that  it 
takes  forever  to  put  in  instructions  when 
you  have  to  do  it  one  single  step  at  a  time. 
The  idea  is  to  enable  the  computer  to 
translate  simple  words  and  instructions  into 
all  of  the  ones  and  zeroes  which  the  machine 
requires  to  do  its  digital  job.  These  simple 
yesses  and  nos  are  called  machine  language 
...  It  is  the  only  language  the  CPU  wil! 
understand  until  you  "teach'*  tt  (via  a 
program)  a  more  complicated  set  of 
instructions,  thus  enabling  it  to  translate. 

The  manufacturers  of  most  computers 
spend  a  lot  of  time  and  money  working  out 
the  translations  (programs)  and  they  are 
usually  reluctant  to  give  these  away.  MITS 
has  implemented  Basic  and  has  it  available 
for  about  $60  when  you  buy  a  4k  memory 
board.  A  number  of  smalt  groups  have 
formed  to  provide  cooperative  efforts  on 
developing  programming  and  many  of  the 
more  popular  computer  systems  have  user 
groups  who  swap  programs. 


CPU  and  Serial  Interface  hoai^ds  from  South- 
west Tech. 


Learning  About  Computers 

An  unfortunate  number  of  the  books 
which  have  been  published  with  the  pur- 
ported aim  of  he  oing  you  to  learn  about 
computers  are  just  plain  terrible.  The  fact  is 
that  the  rank  newcomer  to  computers  is  in 
for  a  very  difficult  time.  The  magazines 
(with  the  exception  of  BYTE,  which  sort  of 
resulted  from  this  situation)  are  written  for 
professionals  and  have  little  of  interest  or 
value  to  a  beginner.  Little  is  written  for  the 
experimenter,  the  circuit  designer,  or  the 
programmer  . . .  with  most  magazines  being 
devoted  to  the  business  end  of  the  computer 
field, 

73  author  Pete  Stark  has  written  an 
interesting  introduction  to  computer 
programming  which  is  scheduled  to  be 
reprinted  by  Tab  Books  , . .  watch  for  an 
announcement  of  that  one.  The  Lancaster 
TTL  Cookbook  is  fine  for  hardware  fans  .  . , 
published  by  Sams  at  $8,95. 
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Adding  Two  Plus  Two 

The  basic  CPU  usually  comes  with  a  set 
of  switches,  one  for  each  of  the  eight  bits 
which  make  up  each  byte  of  information 
(each  character)-  One  set  of  LED  lights 
indicates  which  memory  location  is  open  for 
use  and  the  other  set  indicates  what  is  in 
that  memory  at  the  time.  To  machine 
program  such  a  CPU  you  flip  the  "examine" 
switch  and  the  Mghts  will  then  indicate  what 
is  in  the  first  memory  position.  You  set  the 
switches  according  to  the  instructions  that 
tell  the  CPU  what  you  want  it  to  do.  Let's 
say  you  want  to  do  something  very  simple  at 
first  like  add  two  numbers.  Here's  how 
you'd  go  about  it. 

There  are  eight  bits  to  be  put  in  each 
memory  bin.  To  save  a  lot  of  writing  and 
work  these  are  abbreviated.  Written  out  they 
would  look  like  this: 

00  000  000 

If  youVe  read  about  binary  numbers  you 
know  that  000-  0,  001  -  1,010-2,011  = 
3,  100  -  4,  101  =  5,  110-  6J11  =  7,  Thus, 
using  this  notation,  a  binary  number  such  as 


01  on  111  would  be  written  137.  Got  it? 
That's  called  octal  notation  (base  8). 

The  Intel  8080  chip  in  the  MITS  Altair 
8800  has  a  bunch  of  instructions  built  into  it 

when  you  get  the  uniL  This  tells  you  that,  if 
you  set  the  first  memory  to  072,  this 
will  instruct  the  CPU  to  pick  up  whatever 
number  you  have  in  a  specific  part  of  the 
memory  and  put  it  into  a  small  working 
memory  unit  called  register  A  .  • .  this  is  all 
done  inside  the  8080  chip.  When  we  push 
the  ** deposit"  switch  this  puts  the  072  into 
the  first  memory  position.  Next  we  set  up 
the  switches  for  200  .  -  -  this  is  the  place 
where  we  will  put  the  number  we  want  to 
add.  We  push  the  "deposit  next"  switch  and 
this  puts  the  200  into  the  second  memory 
position.  After  consulting  the  instructions 
again  we  set  up  107,  which  means  move 
what  we  had  in  register  A  to  register  B. 
^'Deposit  next"  takes  care  of  thaL 

Now  we  pick  up  the  second  number  .  . , 
the  one  we  want  to  add  to  the  first.  072 
(deposit  next)  says  move  to  register  A  the 
contents  of  what  we  say  next  ...  20] 
{deposit  next).  A  200  instruction  tells  the 
chip  to  add  A  to  B,  Then  an  062  tells  the 


A  typical  test  set-up  ~  thorough  -  at  SWT. 
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LM-3 


World's  lowest  priced  precision  digital  multimeter 
~  -  more  accurate  and  rugged  than  the  old  pointer 
meter  -  -  ideal  for  field  service. 


/   D 

J  MODEL  LM-3 

O  HI    VAC5[£^K/MI1      IOO'^OmQ 


O  LO 


OFF 


/ 


With  rechargeable 
batteries  and  charger  unit 


$125 


Now  ft  multimeter  with  truly  outstanding  features. 

•  Baper  Rugged:  Ideal  for  field  service  uae  -  you 
don't  have  tso  recaUbrtte  or  replace  if  dropped. 

•  High  Input  Impedance:  10  megohms  on  all  rangea; 
no  more  circuit  loading, 

•  Automatic  Polarity;  No  more  test  lead  reversing 
or  switching, 

•  Automatic  Zero:  No  more  adjustment  of  the  zero 
when  you  chaise  range,  function  or  position;  no 
more  full  acale  ohms  adjust. 

•  Full  three  digits  without  parallax  or  required  in- 
terpolation; a  0,33"^  high  LED  display.  A  true 
one  percent  meter. 

•  13  ranges:  4  vdc,  4  vac  and  5  ohma. 

•  Meamirements:  Up  to  700  vdc  or  500  vac  and  up 
to  10  megohms. 

•  SmaU  Size:  1,9*  H  x  2.7"  Wx  3,&'  D. 

•  Versatile;  Operates  from  standard  115 V  outlets 
or  on  self-contained  rechargeable  batteries. 

•  Fully  Protected:  No  damage  from  overload  on 
volts  and  ohms  measurements. 

Optional  Features: 

•  Leather  Caae.  •  High  Voltage  Probe:  For  mea- 
suring up  to  30  KV,  •  Current  Shunts;  One  percent 
accuracy  from  1/iA  to  lA. 

LM-3  basic  meter  also  available  in  four  digits  with 
0. 02%  accuracy.    Ask  for  LM-4. 

See  yoiir  local  distributor! 

Distributor  Inquiries  bivlted. 


Non«Llnear  Systems,  Inc. 

Originator  ol  tha  digitat  voUmanr. 
Box  N,  D«t  Mar,  Californii  92014 
Telephone  (714)  755-113*     TWX  910-322-1132 


chip  to  move  that  sum  to  whatever  location 
wre  say  next  ...  we  pick  202  and  deposit 
that  information.  We  end  the  operation  by 
telling  the  chip  to  jump  back  to  000  again 
and  wait  for  further  instructions. 

All  you  have  to  do  to  add  is  put  number 
1  into  location  200,  number  2  into  location 
201  . .  .  push  the  "run"  and  then  the  "stop" 
switches  and  turn  the  switches  to  read  out 
what  is  in  memory  position  202  . . .  presto: 
the  sum  of  the  two  numbers. 

Perhaps  you  can  see  why  machine 
language  Is  a  back  breaker  and  why  everyone 
wants  to  get  programs  which  will  enable 
them  to  merely  type  in  something  simple 
like:  A  =  300,  B  =  5.3,  C  =  A  x  B,  PRINT  C, 
END,  RUN.  There  are  a  great  many 
computer  languages  . . .  something  over  700 
in  current  use  ...  but  a  few  have  come  into 
more  popular  acceptance  such  as  RPG, 
Cobol,  Basic,  Fortran,  and  such. 

The  most  basic  of  instructions  to  the 
computer  are  usually  put  in  by  means  of 
punched  tape  or  by  cassette  .  . .  such  simple 
programs  as  assemblers.  This  is  a  lot  faster 
than  sitting  there  flicking  bat  switches  for 
each  of  the  eight  bits  to  load  a  program  into 
a  couple  thousand  memory  positions  . . . 
your  fingers  and  patience  would  wear  out. 
So  would  the  switches  after  a  while. 

If  you  get  into  this  field  you'll  find  that 
most  of  the  computer  languages  are 
relatively  simple  . . .  you  just  have  to  sit 
down  for  a  few  days  and  work  with  them 
until  you  get  the  hang  of  the  things  and 
learn  to  correct  your  mistakes  . . .  and  you 'I! 
make  a  lot  of  them.  Programming  Is  difficult 
only  because  it  is  exacting  —  a  computer 
does  not  forgive  errors,  it  just  compounds 
them  for  you.  It  takes  a  lot  of  time  and 
patience  to  beat  new  trails  ...  so  it  is 
fortunate  that  user  groups  are  proliferating 
to  provide  exchanges  of  programs  . . .  why 
keep  on  inventing  the  wheel,  right?- 

I  hope  1  haven't  worried  you  about 
computers  . . .  they  are  not  very  expensive 
these  days  ...  are  getting  cheaper  . .  .  and 
are  an  enormous  amount  of  fun  to  play 
with.  Get  cracking  . . .  and  as  you  conquer 
new  territory,  make  a  chart  for  the  rest  of  us 
and  send  in  the  information  to  73  and 
BYTE. 

. .  .W2NSD/1 
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No  room?  Get  a 


am  vertical  antenna! 


g^ 


No. 
182 


No. 
386 


No. 
385 


Even  if  youVe  limited  to  just  a  few  square  feet  of  real 
estate,  you've  got  room  for  a  high  performance  Hy-Gain 
multi-band  vertical.  Great  coverage  in  minimum  ground 
space,  or  roof  mount  for  optimum  performance  using 
Hy-Gain  12RMQ  or  14RMQ  Roof  Mount/Radial  Kit.  All 
these  antennas  are  entirely  self-supporting. 

18HT  Hy-Tower    6  thru  80  meters 

Unquestionably  the  finest  multhband  omnidirectional 
vertical  antenna  available.  Entire  structure  is  radiating 
element  with  automatic  band  switching.  All  hardware 
iridited.  Unique  stub  decoupling  for  50  ohm  input  on  all 
bands.  Also  operates  160  meters  with  loading  cotL  Takes 
maximum  legal  power  with  ease.  No  roof  mount.  Ht 
50\  Wt  100  lbs. 
Order  No.  182 

18AVT/WB     10  thru  80  meters 

True  V4  wave  resonance  on  all  bands,  automatic  band 
switching  and  optimum  wide*band  performance  com- 
bine to  make  the  18AVT/WB  one  of  the  most  popular 
amateur  antennas.  Three  heavy  duty  Hy-Q  Traps,  top 
loading  coil,  extra  heavy  duty  construction.  Roof  mount 

with  14RMQ.  Ht.  25'.  Wt.  10.7  lbs. 
Order  No.  386 

18V    10  thru  80  meters 

Low  cost,  high  efficiency,  and  quality  construction 
make  the  18V  ideat  for  budget-conscious  HAMs.  Easily 
tuned  to  any  10-80  meter  band  by  adjusting  feed  point 
at  base  inductor.  Highly  portable.  Roof  mount  with 
14RMQ.  Ht  18\  Wt.  4,6  lbs. 
Order  No.  193 

14AVQ/WB     10  thru  40  meters 

Improved  for  even  greater  wide-band  performance! 
Three  separate  Hy-Q  Traps  with  oversize  coils  for  ex- 
tremely high  Q.  Vd  wave  resonance  on  all  bands.  Out- 
standing low  angle  radiation  pattern.  Roof  mount  with 
14RMQ.  Ht,  18\  Wt,  8.6  lbs. 
Order  No.  385 

12AVQ     10,  15  and  20  meters 

Inexpensive  tri-band  vertical  for  performance  with  mini- 
mum investment  in  space  and  equipment  Low  radiation 
angle.  Roof  mount  with  12RMa  Ht.  13'6".  Wt.  6.8  lbs. 
Order  No.  384 

For  prices  and  information,  contact  your  local 
Hy-Gain  distributor  or  write  Hy-Gain, 


Hy-Gajn  Electronics  Corporation;  8601  Northeast  Highway  Six;  Lincoln,  NE  68507;  402/464-9151 ;  Tetex  48-6424, 
Branch  Office  and  Warehouse;  6100  Sepulveda  Blvd.  #322;  Van  Nuys.  CA9I401;  213/785-4532;  Telex  65-1359. 
Distributed  in  Canada  by  L@ctron  Radio  Sales.  Ltd.,  21 1  Hunter  Street  West.  Peterborough,  Ontario, 
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Specializing  in  VHF-UHF 
FM  &  SSB  Equipment 


IC-22A  $249.00  ppd. 


Supplied  with 

Seven  channels 

94/94    34/94 

22/82    28/88 

52/52 

Plus  TWO  channels 
of  your  choice. 
Additional  channels 
$9,95  installed 


THE  PREMIUM  2  METER 
FM  TRANSCEIVER 

IC-230  $489.00  ppd. 

SAVE  $50,001 

Purchase  an  I  COM  for  $489 

with  no-trade,  and  you  may 

apply  $50  credit  towards 

the  purchase  of  accessories 

below. 


10-230 


For  the  Mobile  — 

KLM  PA10-70B  70W  2M  AmpI  $129.95 

KLM  PA10-140B  140W  2M  AmpI  $189.95 

Hustler  CGT-1 44  5.2dB  Colinear,  trunk  lip  mount 

$39.95 
Hustler  CG-144  5.2dB  Colinear,  3/8  thread  26.75 

Larsen  LM-1  50K  3dB  5/8  wave  $28.35 

Larsen  LM-1 50  on  Magnetic  Mount  $35.00 


For  the  Ham  Shack  — 

KLM  144-148-12  12el  DX  Beam 
KLM  144-148-16  16el  DX  Beam 
KLM  Baluns  (optional,  recommended} 
KLM  2  Antenna  Combiner 
Cushcraft  ARX-2  Ringo  Ranger 
Gush  craft  A 147-1 1  1 1e)  Beam 
Cushcraft  A 147-2 2  Stacked  1  Vs 


$49.95 
$54.95 
$1 3.95 
$19.95 
$26.50 
$23.95 
$68.50 


u/t^^kiP 


A/low  $3.00  shipping  per  antenna  or  ampUfier. 


Our  in-depth  stock  assures  filling  orders  the  same  day  received. 
We  sliip  UPS  or  best  way.  For  fast  shipment  we  suggest  L 
Cashier's  check  or  MO.,  2.  C.O.D.  ($15  deposit),  3.  Bank- 
Americard,  4.  Master  Charge.  Califomia  residents  add  6%  sales 
tax. 


831  GRAND  AVE.  •  SAN  MARCOS  •  CAL  •  92069  •  (714)  744-0700 
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IF  YOU  HAVE 

ALREADY  GONE  450  ♦  ♦  ♦  ♦ 


. 


GO  ICOM  30A 

before  you  go  bananas! 

If  you  have  been  trying  to  resurrect  something  from  the  pre-transistor  past  that  nnore  closely 
resemb!es  the  mechanism  used  to  keep  large  ships  in  place,  or  if  the  sound  of  bumble  bees 
is  keeping  you  awake  at  night-REJOICE!!!  The  ICOM  30A  is  here  and  working! 

Consider  these  reasons  for  owning  an  IC-30A: 

(1)  Despite  the  fact  that  the  radio  is  completely  solid  state  Jt  has  output  of  ten  watts 

(2)  Receiver  sensitivity  is  better  than  0.6UV  for  20  db  of  quieting 

and  that  means  easy  on  the  ears  listening. 

(3)  The  IC-30A  comes  with  five  channels  of  the  22  channel  capacity  installed 

(4)  Shielding  is  excellent  because  the  unit  is  modularly  constructed, 

(5)  Your  car  tires  will  last  long  because  the  IC-30A  weighs  less  than  ten  pounds. 

(6)  Like  its  predecessors,  the  unit  is  equipped  with  a  9  pin  plug  in  the  side  of  the   radio  to 
provide  you  easy  access  to  the  discriminator  and  room  for  adding  the  necessary  wiring 
for  external  accessories  —  with  all  this  and  more,  for  only  $399,00. 


Noel  Calvin 

2683  Buena  Vista  Way 

Berkeley  CA   94703 


60  MHz  Synthesizer 


Conclusion 


The  circuitry  of  the  synthesizer  Is  con- 
veniently divisible  into  the  following 
groups:  PLL  A,  PLL  B,  PLL  C,  PLL  D,  low 
frequency  crystal  oscillator,  high  frequency 
crystal  oscillator,  mixer  and  output  ampli- 
fier, and  power  supply. 


PLL  A 

The  circuit  of  PLL  A  is  shown  in  Fig.  9. 
FET  Q^  forms  a  voltage  controlled  oscillator 
whose  frequency  is  a  function  of  the  bias  on 
hyper-abrupt  tuning  diodes  Dl  and  D2.  The 
oscillator  is  buffered  by  Al,  and  squared  for 
use  by  ECL  by  A2  and  A3. 


Top  view. 
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Fig.  9.  PLL  A. 


The  signal  from  A3  is  ca pad  lively 
coupled  to  prescaler  ICI ,  with  R1  set  to  the 
optimum  bias  to  compensate  for  slight 
differences  between  prescalers.  The  control 
logic  and  4016  counters  form  a  program- 
mable divider  which  can  be  programmed 
either  by  the  front  panel  switches  or  by  an 
external  source  to  divide  by  any  integer 
between  1000  and  1999. 

The  output  of  the  programmable  divider 
is  fed  along  with  a  100  kHz  reference  into 

phase    detector    1C7.    The    output   of    the 
charge  pump  is  fed  into  integrator  fC8,  and 


then  through  low  pass  filter  IC9  to  reduce 
sidebands.  The  loop  is  closed  by  connecting 
the  output  of  the  low  pass  filter  to  the  VCO. 
With  the  component  values  shown  the 
loop  has  a  response  time  of  about  2  ms  and  a 
maximum  operating  frequency  of  180  MHz. 

PLLB 

The  circuit  of  PLL  B  is  shown  in  Fig,  10. 
ten  is  a  voltage  controlled  oscillator  with  a 
TTL  compatible  output.  Its  frequency  range 
is  about  1-3-5  MHz  over  an  input  vo 
range  of  1-4.5  volts. 
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Fig.  i  0.  PLL  B. 


Its  output  is  fed  directly  into  a  program- 
mable divider  formed  of  ICs  17^  18  and  19. 
The  divider  is  programmable  by  front  pane! 
switches  or  external  inputs  to  divide  by  any 
integer  between  100  and  199.  ICs  14, 15  and 
16  perform  the  early  decode  function. 

The  output  of  the  divider  is  fed  into 
phase   detector   ICIO  along  with  a  16.666 


kHz  reference.  The  output  of  the  charge 
pump  is  fed  into  an  integrator  formed  of 
transistors  Q2,  03  and  Q4  -  Q3  and  Q4 
being  part  of  ICIO.  The  loop  is  completed 
by  coupling  the  output  of  the  integrator 
back  into  the  VCO. 

ICs  12  and  13  divide  the  VCO  output  by 
100. 
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PLLC 

The  circuit  of  PLL  C  is  shown  in  Fig.  11. 
FET  Q5  and  A4  form  a  voltage  controlled 
crystal  oscillator  capable  of  pulling  the 
crystal  frequency  by  nearly  03%,  D3,  D4 
and  L3  form  a  voltage  controlled  delay 
network  which  varies  the  point  in  the  cycle 
at  which  drive  is  applied  to  the  crystal ;  A4 
amplifies  and  clips  the  feedback  signal  to 
maintain  uniform  drive  and  stable  operation 
even  at  long  phase  delays.  AS  and  A6  are 
buffer  amplifiers. 

IC22  is  an  ECL  NAND  gate  which  serves 
as  a  mixer.  Q6  &  07  are  connected  as  low 
pass  filters  to  leave  only  the  difference 
frequency,  and  comparator  IC23  amplifies 
and  squares  the  signal  to  TTL  levels, 

This  signal,  along  with  the  output  of  PLL 
B,  is  fed  into  phase  detector  IC20.  The 
output  of  the  charge  pump  is  fed  through  a 
low  pass  RC  filter  and  then  into  the  inte- 
grator, IC21.  The  loop  is  completed  by 
connecting  the  integrator  to  the  VCO.  The 
use  of  a  voltage  controlled  crystal  oscillator 
has  a  number  of  advantages.  First  of  all 
it  has  virtually  no  internal  noise,  and  this 
keeps  synthesizer  output  clean.  Second, 
because  of  its  very  limited  frequency  range, 
no  provision  has  to  be  made  to  prevent  the 
PLL  from  attempting  to  lock  to  the  upper 
beat  frequency  rather  than  the  lower. 


PLLD 

The  schematic  of  PLL  D  is  shown  in  Fig. 
12.  08  is  connected  as  a  voltage  controlled 
oscillator,  with  buffer  A7  and  squaring 
amplifiers  A8  and  A9. 

A9  is  coupled  to  prescaler  IC24,  in  this 
case  used  as  a  fixed  ^6  prescaler.  The  output 
of  the  prescaler  is  fed  along  with  the  output 

of  PLL  C  into  IC25,  a  high  frequency  ECL 
version  of  the  4044  phase  detector. 

Because  of  the  high  frequency,  a  charge 
pump  is  no  longer  used,  and  the  output  of 
the  phase  detector  is  fed  through  low  pass 
RC  filter  sections  into  a  differential  inte- 
grator. 

This  PLL  operates  as  a  fixed  X6  fre- 
quency multiplier. 

Mixer/Amplifier 

The  circuit  of  the  mixer/amplifier  is 
shown  In  Fig.  1  3.  The  outputs  of  PLL  A  and 
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Fig^  1 3.  Mixer f  Amplifier  an  d  fil  ters. 
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Rear  view, 

PLL  D  are  fed  into  ECL  exclusive  or  gate 
IC30*  The  gate  multiplies  the  two  signals, 
mixing  them  very  efficiently.  Because  of  the 
limited  s!ew  rate  of  ECL  IC30,  the  output  of 
the  gate  consists  mainly  of  the  difference 
between  the  input  frequencies.  To  remove 
any  of  the  sum  of  the  input  frequencies  that 
is  present,  as  well  as  fee dth rough  of  the 
frequencies  themselves,  the  output  of  the 
gate  is  fed  through  a  60  MHz  low  pass  filter. 
Q11  acts  as  an  emitter  follower,  and  the 
signal  is  finally  fed  through  another  low  pass 
*'pt"  section  before  the  output  jack. 

Crystal  Oscillators 

The  schematic  of  the  two  crystal  oscil- 
lators is  shown  in  Figs.  14  and  15-  The  low 
frequency  oscillator  (Fig-  14),  consists  of 
untuned  FET  oscillator  09,  comparator 
IC27  which  produces  TTL  signal,  and  TTL 
dividers  IC28  and  29, 

The  high  frequency  oscillator,  shown  in 
Fig.  15,  consists  of  tuned  FET  oscillator 
Q10,  and  buffer  amplifiers  A10  and  All. 
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Fig.  14  J  00  kHz  reference  oscillator. 


Fig.  IS  16.6833  MHz  reference  oscillator. 

For  good  stability,  ovens  should  l^  used  for 
both  oscillators. 

Power  Supply 

The  circuit  of  the  power  supply  is  shown 
in  Fig.  16,  The  multiple  regulators  provide 
isolation  of  the  sensitive  parts  of  the 
circuitry  from  the  noisy  TTL,  and  also 
isolate  PLL  A  from  the  rest  of  the  circuitry. 
The  regulators  used  are  completely  standard, 
so  I  won't  go  into  their  operation, 

Construction 

I  shall  not  give  complete  construction 
details  in  this  article.  The  circuit  boards  and 
physical  arrangement  of  the  prototype  were 
designed  around  some  shielded  boxes  I 
happened  to  have,  and  the  arrangpment, 
while  convenient,  was  not  ideal 

However,  there  are  some  guidelines  which 
I  feel  would  be  useful  to  anyone  designing 
his  own,  and  these  follow. 

ECL  Connection  Techniques 

The  rise  and  fall  times  of  the  ECL  used  in 
the  synthesizer  are  around  K5  ns^  and  some 
care  must  therefore  be  taken  to  reduce 
crosstalk  and  ringing. 

The  ECL  gates  and  amplifiers  contain  an 
emitter  follower  output  transistor,  but  no 
load  resistor.  The  placement  of  the  load 
resistor  and  its  value  depends  upon  the 
fength  of  wire  used  and  its  characteristic 
impedance.  Ideally  the  termination  resistor 
should  be  placed  at  the  far  end  of  the  wire 
and  have  a  value  equal  to  the  characteristic 
impedance  of  the  wire  or  transmission  line 
used. 

In  practice  the  rules  can  be  simplified  a 
bit.  For  wires  less  than  8''  in  length  it  is 
sufficient  to  use  a  510  Ohm  resistor  placed 
as  near  to  the  terminal  end  as  possible.  For 
longer  lines  it  is  easiest  to  use  50n  coax 
terminated  in  a  5 OH  resistor  to  +3  volts,  or 
the  two  resistor  equivalent  thereof  shown  in 
Fig.  17. 
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Shielding 

As  in  any  rf  generator,  shielding  is  of 
paramount  importance.  Any  noise  which 
gets  into  a  PL L  will  cause  sidebands.  Ground 
loops,  discussed  later,  are  one  prime  culprit; 
the  other  harder-to-deal-with  one  is  electro- 
magnetic coupling  between  two  oscillators  in 
the  synthesizer,  when  they  are  operating 
close  to  harmonics  of  the  same  frequency. 

Putting  each  oscillator  in  a  separate 
shielded  box  is  a  must,  and  the  boxes  should 
be  isolated  from  each  other  by  as  much 
distance  as  possible,  with  any  extra  shielding 
that  can  conveniently  be  added. 

Ground  Loops 

Ground  loops  are  feedback  paths  between 
different  parts  of  the  synthesizer  caused  by 
IR  drops  in  a  common  ground  wire.  These 

can  be  very  troublesome,  and  can  easily  lead 
to  large  sidebands.  The  best  way  to  eliminate 
them  is  to  connect  each  circuit  to  a  central 
ground  through  a  separate  wire.  Do  not  use 
different  points  on  the  chassis  as  multiple 
grounds  because  loops  can  occur  even  in  a 
16  gauge  aluminum  chassis.  Even  when  a 
single  common  ground  is  used  problems  can 
still  occur,  and  it  is  often  helpful  to  connect 
various  ground  points  together  with  a  #12 
wire  to  find  ways  of  improving  the  network. 


Power  Supply 

Care  must  be  taken  in  the  design  of  the 
power  supply  to  prevent  it  from  becoming  a 
source  of  noise  or  a  feedback  path.  High 
quality  IC  regulators  should  be  used  along 
with  generous  filter  capacitors  to  reduce 
ripple  to  a  minimum.  Separate  regulators 
should  be  used  for  noisy  circuits  like  pro- 
grammable dividers,  to  isolate  them  from  the 
sensitive  oscillators  and  phase  detectors. 

Every  single  circuit  board  should  be 
bypassed  at  least  once  for  every  2-3  ICs, 
with  a  5-30  uF  tantalum  and/or  a  .001 -,01 
uF  ceramic  disc. 

Circuit  Boards 

The  prototype  used  18  sma!l  printed 
circuit  boards  and  an  Augat  wire* wrap  board 
for  most  of  the  TTL.  The  large  number  of 
small  boards  was  due  to  the  requirement 
that  they  fit  into  the  shielded  boxes.  The 
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wire -wrap  board  for  the  TTL  was  used 
because  it  was  a  great  deal  easier  to  make 
than  a  circuit  board;  I  highly  recommend  it 

Uses 

The  completed  synthesizer  can  be  used 
for  a  number  of  things  besides  a  frequency 
source  for  transmission  or  reception.  For 
example,  a  simple  digital  control  unit  can  be 
built  to  enable  the  synthesizer  to  be  used  as 
a  scanner  —  like  the  scanning  police 
receivers,  for  example. 

Or  the  synthesizer  can  be  used  with 
another  control  circuit  as  a  response  analyser 
for  filters  and  i-f  amplifiers.  The  response 
would  be  displayed  as  a  curve  on  a  scope 
with  precise  frequency  markers,  A  small 
addition  to  the  response  analyser  turns  it 
into  a  spectrum  analyser  with  CRT  display 
and  precise  frequency  markers. 

The  synthesizer  can  be  turned  into  an  FM 
source  by  opening  PLL  C  and  modulating 
the  VCXO  directly.  Continuous  variation  of 
frequency  with  no  loss  of  stability  can  be 
obtained  merely  by  using  a  potentiometer  to 
vary  the  dc  bias  on  the  VCXO, 


NEW!  THE  FINEST 
COMMUNICATIONS  FILTER  AVAILABLE 


•  WIDELY    VARIABIE    FRE 
QU£NCV  ANDSELECTlViTV! 

•  PIAK,  NOTCH  ANO 
LOWPASS  POSmONS  FOR 
SSB,  CW.  AM.  m  ^  DIGITAL 
MODES! 

•  EXTREMELY  STfEP 
SKIRTS  {NOT  A  SIMPLE  ONI' 
STAGE  DESIGiy). 


AT  LAST!  An  "if^finitelv-va'ifltriB'*  filter  to  combat  any 
tnierfer«nc«  in  iny  mode  -  our  QF  1 .  •One  knob  adjusts 
it^  freQuoncv  from  260  to  2SO0  Hz,  in  a\\  3  posiTiont. 
ZerD-in  on  any  signnt  wifhouT  touch  <nj__v  our  rcvr. 
Opt  I  mi  se  response  mstanrlvf  •  Peak  CW.  RTTY,f?Tc.  witti 
sdectivUv  vaHablfl  from  50  ^i  to  flat!  ^  Eliminate 
vwhiitles,  jammer^,  CW,  etc.  with  a  wide,  d««p  (to  70  dB) 
TtotcH.  With  varrabl^  width  Sr  frequency.  It  really  vtiork&f  ^ 
Reject  SS6,  AM,  FM,  etc,  hiss  &  splatter  in  ?f>e 
sharp  cutoff  towpatss  positionl  ^8  IC  op  amps  plus  pvyr. 
amp.  1  VVatt  peak  to  ipkr  or  phones.  Impf^oyes  even  (he 
iMtt  $2000+  rcvrs  in  all  mo4«f  Vastly  superior  to  a  400 
Hz  IF  CW  filter,  or  any  "fixed  frequwicv"  **Uer.  Usewitti 
any  rcvr  or  kcvt  made,  Just  plug  into  the  phone  jack! 

Model  QF-K  ^*The  Finest"  115  VAC.  5x4x3*.^'*.  S52.^5 
Model  QF-2.  B*isic  circutt*byiifd  i2'i.v3'4">  version  for 
cuilom  mstdil^tlom  b  mlntiie  hookup  to  receiver  volume 
cofltroL   Requires  6  to  30  VDC.  Less  pwr  amp.  etc.  10" 

teadt  lo  3  contrula,  Instructiani^  S32.95. 

Add  SI, 50  po-itiiBi^/bandlinE  in  U,S.  Add  8^  tax  In  CAL. 

Add   10*^  ftutside  N.  Amencit  tairmmied).  1  yr  warranty. 


ISN'T  IT  TIME  YOU  INVESTIGATED 
WHAT  AN  ACTIVE  FILTER  CAN  DO  FOR 
YOi;?  SEND  FOR  FREE  **TIPS  FOR 
SELECTING  AN  ACTIVE  AUDIO  FILTER.  ' 


AUTEK  RESEARCH 
BOX  5390F.  SANTA  MONICA  CA  90405 


Conclusion 

The  synthesizer  described  here  is  a  very 
complex  and  expensive  projecL  It  may  take 
a  month  or  a  year  to  build,  and  you  can  be 
sure  of  running  into  problems  along  the  way. 

Bui  once  completed,  the  synthesizer  is  a 
joy  to  use,  and  can  form  the  heart  of  such 
instruments  as  spectrum  and  response 
analysers,  which  are  far  too  expensive  for 
the  amateur  to  buy,  no  matter  how  useful. 

The  frequency  synthesizer,  after  many 
years  in  the  position  of  the  impossible 
dream,  is  finally  coming  into  its  own,  and  I 
look  forward  in  the  coming  years  to  many 
new  designs,  better  and  more  elegant  than 

the  one  described  here. 

Semiconductor  Parts  List 

Ql,  Q5,  Q8,  Q9,  QIC  -  MPF108 

Q2-  2IM2369A 

07,  Q6  -  MPS-AI  2 

Ql  1  -  MM8001 

D1-D0-  M VI 401 

A1-A12-  MC10216L 

IC1,IC24-M12012L 

IC2-  MC12014L 

IC3,  IC4,  IC5,  I  CI  7,  IC18  -  MC4016P 

IC6,  IC1  5.  I  CI  9,  IC29  -  7474 

(C7,  IC10,  IC20  -  MC4044P 
IC8,  IC9,  IC21 ,  IC26  -  LM318H 
IC1 1  -  MC4024P 
IC12,IC13.  IC28-  7490 
IC14-  74H30or  3015 
IC16-  74H04or  3008 
IC22-  MC10104L 
IC23.  IC27-  LM311H 
fC25-  IVtCl2040L 
.IC30-  MC10107L 

Coils 

All    coils    wound    on    5/16    Q3    toroid.    Indiana 

General  F625-9  Q3 

LI  -  3T  #20 

L2  —  '^  1  layer  ~2B  solid  hook-up  closewound 

L3  —  '^  1  layer  ^6  solid  hook-up  loosewound 

L4  _  -^  2  layers  #28  magnet  wire 

L5  -  3T  #20 

L6  —  ""2  layers  #26  solid  hook-up 

References 

Motorola  data  sheets  for  the  following: 

MC4324  •  MC4024 
MC4344  •  IVIC4044 
MC4361L  •IVIC4016L,P 
MCI  2014 
MCI  201  2 

Motorola  MECL  IC  Data  Book,  3rd  ed. 
Motorola  MECL  System  Design  Handbook 

. . .  CALVIN 


56 


73  MAGAZINE 


If  you  are  on  2-meters  now 

. . .  but  you're  tired  of  being  stuck 
with  too  few  channels 

. . .  and  you'd  like  more  versatility 

. . .  and  you  really  do  need  tunable 
VFO 

. . .  and  SSB-CW  (don't  forget 
OSCAR!) 

.  you  need  Kenwood's 


700A 


It  solves  all  of  these  problems  and 
lots  more.  And  best  of  alL  - .  the 
TS-700A  reflects  the  type  of  quality 
that  has  placed  the  Kenwood  name 
out  front- 

•  Operates  all  modes:  SSB  (upper  &  lower), 
FM,  AM,  and  CW 

•  Completely  solid  state  circuitry  provides 
stable,  long  lasting,  trouble-free  operation 

•  AC  and  DC  capability.  Can  operate  from 

your  car,  boat,  or  as  a  base  station  through 
its  built-in  power  supply 

•  4  MHz  band  coverage  (144  to  148  MHz) 

instead  of  the  usual  2 

•  Automatically  switches  transmit  frequency 


kenwead. .  •  patcstikr  />/  amateur  radio 


x/ 


600  KHz  for  repeater  operation  .  .  .  reverses, 
too 

•  Outstanding  frequency  stability  provided 
through  the  use  of  FET-VFO 

•  Zero  center  discriminator  meter 

•  Transmit/ Receive  capability  on  22  channels 
with  11  crystals 

•  Complete  with  microphone  and  built-in 
speaker 

•  The  TS-700A  has  been  thoroughly  field- 
tested.  Thousands  of  units  are  in  operation 
throughout  Japan  and  Europe 

The  TS-700A  is  available  at  select  Kenwood 
dealers  throughout  the  U.S.  For  the  name  of 

your  nearest  dealer,  please  write. 

Distributed  tty 

TRIG-KEI\IWODD 
COMMUiyiCATIOiyS  IIUC. 


116  East  Atondra  /  Gardena,  California  90248 
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GTX-1 


This  New  Unit  meets  the  best  spec  of  all:  Its 
Low  Price!  The  GTX-1  is  NOT  a  "cheap"  import. 
It  IS  identical  to  Genave's  Land  Mobile  and  Air- 
craft units  for  high  quality  and  reliability.  Com- 
Ipare  performance  to  Motorola,  G£,  RCA  or  any 
other  hand-helds  that  sell  for  $700  or  more  ,  .  . 


HAND-HELD 

2-Meter  FM 
Transceiver 


NOW  CHECK  THESE  FEATURES: 

•  All  Metal  Case 

•  American  Made 

•  Accepts  standard  plug-in 
crystals 

•  Features  10.7  MHz  crystal 
filter 

•  Trimmer  caps  on  TX  and  RX 
crystals 

•  2.5  watts  output 

•  Battery  holder  accepts  AA 
regular,  alkaline  or  nicad  cells 

•  Mini  Handheld  measures 
8''  high  x  2.625 '  wide 
X  1.281'' deep 

•  Rubber  ducky  antenna, 
Wrist  safety-carrying-strap 
included 

•  6  Channels 

•  Factory-direct  to  You 

Accessories  Available: 

m  Nicad  Battery  Pack 

•  Charger  tor  GTX-1  battery  pack 

•  Leather  carrying  case 

•  IE  III  Tone  Encoder  for  auto 
patch 


SPECIAL 

INTRODUCTORY 

OFFER 


GTX-1 

2  Meter  6  channel 

Hand-Held 
(without  encoder) 

$279" 

(Reg.  $299.95) 


GTX-IT 

with  Built-in 
Tone  Encoder 

$329'' 

(Reg.  $349.95} 


ORDER  NOW  FOR 
BEFORE-CHRISTMAS  DELIVERY 


Use  This 
Handy  Order  Form 


USUAl  IM MEDIA  TE  SERVICE 

ON  ALL  OTHER  GENAVE  FACTORY-TO-YOU  EQUIPMENT 


r 
I 


I 

I 

I 

I 

I 

I 
I 

0 
7 
5 


■i  CLIP  OUT  AND  ORDER  NOW 

THIS  PAGE  IS  YOUR  ORDER  BLANK! 

ORDER  NOW  AND  SAVE! 

Specials  at  Unbeatable  Prices 


GENAVE,    4141  Kingman  Dr.,  Indianapolis,  IN  46226  (317+546-1111) 

HEY,  GENAVE!  Thanks  for  the  nice  prices!  Please  send  me 

Operate  Auto-Patch 


n 


n 


GTX-200-T 

2- meter  FM,  100 
channels,  30  watts 
(incl.  146.94  MHz) 

GTX-200 

Z-meterFM,  100 
channels,  30  watts 

was  $299.95 
(Incl.  146.94  MHz) 

GTX- 1 00 

1  y4 -meter  FM,  100 
channels.  12  watts 

was  $309.95 
(Incl.  223.5  MHz) 

Trnn 

2-meter  FM. 
10  channels. 


Special  Price 
NOW 

«2i995 

VERY  SPECrAL 

$10095 


199 


10  watts 


^ 


n 


A^*139«'' 


GTX-2  NOW 

2-meter  FM,  10  channels.^  ^  tf%#%OK 
30  watts  was  $299.95   '  ^  UUWa 


(Incl.  146.94  MHz) 

GTX-600 

6-meter  FM.  100 

channels,  35  watts 
was  $309.95 

(Incl.  52,525  MHz) 


199 


SPECIAL  NOW 

« 19995 


MM! 

For  Chrittnas 
Delhen 


GTX- 1 


Special  $ 
Price 


279 


95 


GTX- 1 T 

Operate  Auto  Patch 

$32095 


Special 
Price 


□  PSI-11  Battery  Pack  (with  charger) 
Q  ARX-2  2-M  Base  Antenna 
\j  Lambda/4  2-M  Trunk  Antenna 

□  TE-I  Tone  Encoder  Pad 

□  TE-II  Tone  Encoder  Pad 
Q  PSI-9  Port.  Power  Package  (less  batteries) 
n  PS-1  AC  Power  Supply 

and  the  following  standard  crystals  @  $4.50  each: 
Non-standard  crystals  @  $6.50  each:  

(aMow  8  wesKs  delivery.} 


@  $109.95  $. 


@  $29.95  $_ 

@  $29.95  $_ 

@  $59.95  $_ 

@  $49.95  $ 

@  $29,95  $_ 


@  $69.95  $- 


$- 


for  factory  crystal  mstallation  add  $8,50  per  transceiver. 
IN  residents  add  4%  sales  tax: 
CA  residents  add  6%  sales  tax: 

Af!  orders  shipped  post-paid  within  contmerJtat  US, 

NAME 


Sub-Total:  $. 

TOTAL:  $ 
PHONE 


(minimum  ordsr  $12.00} 


AMATEUR  CALL 


ADDRESS. 


CITY_ 


STATE  &  ZIP. 


Payment  by:       n  Certified  Check/ Money  Order       n  Personal  Check         n  C.O.D.  include 

Note:  Orders  accompanied  by  personal  checks  will  require  about  two  weeks  to  process,  ^l/^  Uown. 

□  20%  Down  Payment  Enclosed.  Charge  Balance  To: 

n  BankAmericard  # ^ Expires 

□  Master  Charge  # Expires Interbank  # 

I  Prices  and  specifications  subject  to  change  without  notice,  ^h  ^h  ■■  ^H  ^m 
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Ralph  R  Taggart  WB8DQT 
4515  Oakwood  Drive 
Okemos  MI  48364 


Satellite 


Fax 


Sys  tern 


You  Can  Build 


C(Hulusion 


The  FAX  recorder  can  be  built  from  a 
wide  variety  of  materials.  The  ones  I 
used  are  specified  in  the  line  drawings.  If 
you  are  a  machinist,  know  one,  or  have  the 
extra  cash  to  hire  one,  you  can  obviously 
turn  out  a  very  classy  unit.  If  not,  you  will 
scrounge  the  hardware  stores.  You  should 
think  the  whole  business  out  before  hand 
and  make  sure  you  have  a  good  solid  idea 
about  how  the  parts  should  interact.  There 
are  a  few  general  guidelines  that  you  should 
keep  in  mind: 

(1)  Assemble  the  drum,  shaft  and  bearing 
unit  first.  The  drum  should  turn  absolutely 
freely;  otherwise,  re-do  it.  The  mounting  of 
the  motor  on  the  mounting  plate  and  the 
alignment  of  the  plate  itself  should  be  done 
with  extreme  care  so  that  the  drive  shaft  of 
the  motor  is  precisely  in  line  with  the  drum 


shaft.  The  two  are  coupled  with  stiff  rubber 
tubing.  Free  movement  of  the  drum  and 
proper  alignment  of  the  drive  motor  are  the 
two  most  important  factors  affecting  the 
quality  of  your  final  pictures. 

(2)  The  carriage  track  for  the  tight  gun 
assembly  should  be  precisely  parallel  to  the 
drum.  The  width  of  the  track  should  be 
adjusted  to  provide  a  smooth  sliding  fit  with 
the  piece  of  wood  used  for  the  base  of  the 
light  gun  carriage.  A  piece  of  window  glass 
the  length  of  the  carriage  track,  and  cut  to 
the  width  of  the  space  between  the  rails,  is 
epoxied  to  the  base  plate  to  provide  a 
smooth  bearing  surface  for  the  light  gun 
carriage. 

(3)  The  wooden  pillars  of  the  light  gun 
carriage  should  be  just  the  length  needed  to 
bring  the  center  axis  of  the  light  gun  tube  to 
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the  same  height  as  the  center  of  the  drum. 
Final  positioning  of  the  tube  on  the  pillars, 
prior  to  epoxying  the  tube  in  place,  should 
be  done  in  such  a  way  that  the  light  from 
the  gun  comes  to  a  sharp  focus  on  the  face 
of  the  drum  with  the  lens  mounted  half-way 
into  the  tube.  This  will  provide  some  range 
for  final  focusing  once  the  unit  is  completely 
assembled.  The  hole  of  the  traverse  nut 
should  be  aligned  with  the  center  line  of  the 
carriage  base,  and  the  mounting  pfate  for  the 
nut  should  be  adjusted  so  that  it  is  preclsefy 
at  right  angles  to  this  center  line, 

(4)  The  mounting  of  the  traverse  motor 
and  its  mounting  plate  should  be  done 
carefully  so  that  the  motor  drive  shaft  is 
lined  up  with  the  center  of  the  carriage  track 
and  at  the  same  height  as  the  traverse  nut  on 
the  light  gun  carriage.  The  ]^"  -20  threaded 
rod  for  the  traverse  assembly  should  be 
straight  with  smooth  threads.  Any  roughness 
in  the  threads  of  the  traverse  rod  or  nut 
should  be  eliminated  prior  to  final  assembly. 
Some  brands  of  hardware  are  better  than 
others,  so  check  them  out  before  you  find 
that  there  is  too  much  binding  for  smooth 
traverse  operation. 

(5)  Standard  IK"  diameter  telescope  eye- 
pieces can  be  used  in  the  light  gun  assembly 
to  focus  the  light  gun  output  to  a  small 
point  on  the  paper  wrapped  around  the 
drum.  The  shorter  the  focal  length  of  the 
lens  the  sharper  the  point  of  light.  This  is 
particularly  critical  with  rolling  pin  drums 
because  of  the  smaller  image  format.  The 
6mm  lens  offered  by  Edmund  Scientific  is 
ideal  (Cat,  #30,204;  Edmund  Scientific  Co., 

602  Edscorp  Building,  Barrington  NJ  08007; 
$4.74  in  their  1  975  catalog).  Such  lenses  can 
often  be  obtained  locally^  but  don't  fork  out 
for  a  premium  version;  in  this  application 
quality  is  not  important,  A  1  OX  or  better 
yet  a  1  5X  microscope  eyepiece  can  also  be 
used,  but  such  eyepieces  have  a  smaller 
diameter  than  those  used  for  telescopes^  and 
an  adapter  will  be  required.  A^in,  Edmund 
comes  to  the  rescue  with  their  Cat,  #30,199 
($T95),  a  small  machined  adapter  with  set 
screw  to  convert  microscope  eyepieces  to 
114"  diameter. 

(6)  The  motor  reversing  switches  and  the 
capacitors  that  come  with  the  synchronous 
motors    can    be    mounted    on    the    motor 


mounting  plates.  Power  leads  for  the  motors 
and  the  light  gun  can  be  routed  to  con- 
nectors on  the  main  chassis  where  switches 
can  be  used  to  control  the  on-off  functions 
of  these  units. 

Set  Up  and  Use 

The  Solid  State  Module 

(1)  Connect  a  frequency  counter  to  the 
input  (pin  1)  of  IC3- 

(2)  With  SI  in  the  receive  position  (1) 
adjust  the  60  pF  trimmer  capacitor  for  a 
frequency  of  exactly  4,8  MHz.  Put  it  on 
frequency  as  close  as  the  resolution  of  the 
counter  will  permit. 

(3)  Place  SI  in  position  2  (display)  and 
adjust  the  5k  VCO  frequency  pot  near  the 
NE  565  for  a  frequency  of  4700  Hz  with  S2 
open, 

(4)  With  S2  stiM  open  check  the  fre- 
quency  of  the  48  Hz  output  —  with  the  VCO 
free  running  at  4700  Hz  the  frequency 
should  be  47  Hz, 

(5)  Switch  SI  back  to  receive  and  put  the 
counter  on  output  jack  A-  A  frequency  of 
4800  Hz  should  be  obtained. 

(6)  Temporarily  connect  the  output  of 
jack  A  to  the  input  of  the  565  (normally 
connected  to  the  left  channel  output  of  the 

tape  deck).  Leave  SI  in  the  receive  position 
but  connect  the  counter  to  pin  4  or  5  of  the 

565-  With  S2  open,  a  frequency  of  4700  Hz 
should  be  obtained.  Closing  S2  should  result 
in  a  shift  to  4800  Hz,  indicating  proper 
tracking  and  lockup  of  the  phase  locked 
loop. 

Before  going  on  to  check  out  the  remain- 
ing circuits,  it  will  be  necessary  to  prepare  or 
have  available  a  satellite  recording.  Any 
stereo  tape  deck  will  suffice.  The  satellite 
video  should  be  recorded  on  the  right 
channel.  Set  the  recorder  level  for  maximum 
permissible  VU  meter  reading  on  the  noise 
output  of  the  receiver  and  you  can  be 
assured  the  satellite  video  will  not  exceed 
this  limit.  The  4800  Hz  reference  signal 
should  be  recorded  on  the  left  channel 
simultaneously  with  the  satellite  video.  A 
1/4-1/2  scale  VU  level  is  entirely  adequate 
for  the  reference  signal  as  very  little  output 
is  needed  for  reliable  lockup.  The  only 
control  that  is  critical  during  the  receive 
phase  is  the  position  of  SI  —  it  should  be  set 
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Line  format  for  the  NOAA  uideo  signal.  Each  line  at  the  48  Hz  line  rate  requires  1250  ms 
for  completion.    The  sequence  shown  above   was  phased  to  show   the  sequence  as 

transmitted.    Each    component    is  listed  helow  with  its   duration  in   milliseconds  in 
parentheses* 


1  —  pre^arth  I R  sync  pulse  < 23,31) 

2  —  pre-earth  IR  space  scan;  white  (24.47) 

3  -  IR  earth  scan  (377.78) 

4  —  post^arth  IR  space  scan;  white  (61-1 1) 

5  ^  IR  channel  grey  scale  (50) 

6  —  back  porch;  white  (1  0) 

7  —  playback  synchronization  pulse;  black  (30) 

8  —  front  porch;  white  (10) 

9  —  back  scan  and  overlap  allowance;  grey  (23,23) 

10  -  sync  delay;  black  (1  5,1 ) 


11  -  pre-earth  VIS  sync  pulse  (23.31) 

12  —  pre-earth  VIS  space  scan;  black  (24.47) 
13- VIS  channel  earth  scan  (377,78) 

14  —  post-earth  VIS  space  scan;  black  (61.11) 

15  —  VIS  channel  grey  scale  and  telemetry  (50) 
16—  back  porch;  white  (10) 

17  —  playback  synchronization  pulse;  black  (30) 

18  —  front  porch;  white  (10) 

19  —  back  scan  and  overlap  allowance  (23*23) 

20  —  sy  nc  delay ;  white  (15-1) 


For  most  seasons  of  the  year  the  modulation  levels  of  the  IR  and  visible  channels  differ, 
as  shown  above,  so  different  gain  settings  are  required  for  optimum  display.  The  example 
shown  above  is  for  a  daylight  pass  where  both  IS  and  VIS  data  are  available.  The  format 
for  evening  passes  is  identical  except  that  the  VIS  channel  earth  scan  (1 3)  is  black  due  to 
insufficient  light  for  operation  of  the  visible  light  sensor. 


to     receive     (position     1)    if    the    proper 
reference  signal  is  to  be  recorded. 

The  Drum  Motor  Amplifier 

(1)  Connect  the  input  of  the  565  circuit 
of  the  solid  state  module  to  the  output  of 
the  left  channel  of  the  tape  deck.  Place  SI  in 
the  display  position  and  close  SZ 

(2)  Connect  the  output  of  the  amplifier 
to  the  drum  motor  and  set  the  6DQ5  bias 
pot  for  -50  V  on  the  pot  center  arm, 

(3)  Monitor  the  ac  voltage  on  the  drum 
motor  leads  and  gradually  increase  gain  at 
R2.  The  motor  should  start  to  operate 
somewhere  between  80  and  100  V  ac,  but 
continue  to  advance  R2  until  the  motor  is 
running  on  120  V  ac.  Leave  R2  in  this 
position. 

The  Lamp  Driver 

(1 )  Open  S3  and  set  Rl  for  +Z9  V  on  the 
center  lap  of  T2. 

(2)  Plug  the  Rl  168  glow  modulator  cable 
into  the  chassis.  The  tube  need  not  be 
mounted  in  the  light  gun  at  this  time* 

(3)  With  no  video  input  to  the  12AU7, 


close  S3  and  adjust  the  black  level  control 
for  a  lamp  current  of  1  5  mA.  Open  S3. 

(4)  Connect  the  input  of  the  12AU7  to 
the  output  of  Tl  and  the  input  of  the  video 
filter  in  the  solid  state  module  to  the  right 
channel  output  of  the  tape  deck. 

(5)  Apply  a  recorded  video  signal  to  the 
solid  state  module,  close  S3,  and  advance  the 
video  gain  control  of  the  solid  state  module, 
As  you  watch  both  the  meter  in  the  video 
amplifier  and  the  meter  in  the  lamp  circuit, 
you  will  note  that  video  peaks  in  the  solid 
state  module  correspond  to  drops  in  the 
lamp  current  (M2).  Increase  the  video  gain 
to  the  point  where  video  peaks  cause  a  drop 
to  1  mA  in  the  lamp  current  as  indicated  by 
IV12. 

(6)  Observe  the  RV168  glow  tube,  II 
should  flicker  in  brightness  in  response  to 
the  applied  video  signal. 

77?^  Facsimile  Recorder 

Initial  setup  of  the  FAX  recorder  is 
simply  a  matter  of  seeing  that  the  drum 
turns  properly  and  that  the  traverse 
assembly    moves    the    light    gun    smoothly 
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along  the  length  of  the  drum.  1 10  V  60  Hz 
ac  can  be  used  for  both  motors  m  Initial 
testing  of  the  mechanical  system.  Listen 
carefully  to  the  drum  motor  as  the  drum 
turns-  The  motor  gear  train  should  make 
little  noise  and  there  should  be  little  varia- 
tion in  noise  as  the  motor  operates.  Visible 
hesitation  in  the  drum  as  it  rotates  or 
obvious  variations  in  motor  noise  output 
indicate  a  binding  or  out-of-afignment  condi- 
tion of  the  motor  and  drum,  and  should  be 
eliminated*  A  little  light  oil  on  the  bearings 
will  keep  things  operating  smoothly  once 
basic  alignment  is  achieved.  The  traverse 
assembly  should  move  the  carriage  smoothly 
in  its  track.  Visible  hesitation,  jerks  or 
binding  will  spoil  the  picture,  A  small 
amount  of  light  oil  on  the  traverse  screw 
threads  will  help.  The  base  of  the  carriage 
assembly  should  be  sanded  smooth  and  a 
small  amount  of  talcum  powder  can  be  used 
as  a  lubricant  on  the  glass  plate  of  the 
carriage  track.  Use  very  little,  as  it  need 
hardly  be  visible  to  do  the  job*  Too  much 
powder  will  have  the  carriage  lurching  over 
masses  of  powder  and  doing  more  harm  than 
good.  Cycle  the  reversing  switches  to  verify 
that  the  motors  will  reverse  properly.  With 
the  layout  shown,  both  motors  must  run  in 
the    same    direction    for   recording  a   pass; 

otherwise,  the  picture  will  be  a  mirror  image. 
As  viewed  from  the  front  of  each  motor, 
clockwise  rotation  is  required  when  the  light 
gun  moves  from  the  left  end  of  the  drum  to 
the  right  {viewed  from  the  carriage),  while 
counterclockwise  rotation  of  both  motors  is 
required  to  print  a  picture  in  the  opposite 
direction  (right  to  left). 

To  reduce  reflections,  paint  the  inside  of 
the  light  gun  assembly  a  flat  bfack.  The  glow 
tube  envelope  should  also  be  painted  except 
for  a  small  spot  on  the  top  to  pass  the  light 
from  the  crater  assembly  at  the  tube  apex. 
Adjust  the  lens  of  the  light  gun  for  sharpest 
focus  on  the  drum,  A  blank  piece  of 
photographic  paper  should  be  wrapped 
around  the  drum  for  this  step,  as  the 
thickness  of  the  paper  is  sufficient  to  throw 
ofF  the  proper  focus  setting. 

Printing  The  First  Picture 

The  photographic  paper  used  to  make  the 
FAX  prints  needs  not  be  handled  in  absolute 


darkness;  safelights  of  certain  colors  can  be 
used  if  the  paper  is  not  kept  too  close  to  the 
famp.  The  initial  black  current  value  pre- 
viously set  (15  mA)  is  based  on  the  use  of 
Kodak  Polycontrast  Rapid  paper,  one  that  is 
quite  sensitive  and  which  will  produce 
pictures  of  good  contrast.  An  old-fashioned 
red  safelight  or  the  Kodak  OC  safelight 
(amber)  will  not  expose  the  paper  if  reason- 
able care  is  taken.  I  use  two  safelights  in  my 
basement  shack  —  one  near  the  FAX 
recorder  so  1  can  load  paper  and  watch 
meters  during  a  run,  and  the  other  at  the  far 
end  of  the  basement  where  1  actually  process 
the  paper.  Time  and  space  don*t  permit  a 
complete  description  of  the  proper  pre- 
cautions for  handling  photographic  paper 
and  the  details  of  processing,  so  if  you  have 
had  no  experience  in  this  area  1  would  seek 
out  a  local  photo  hobbyist  or  camera  shop 
proprietor  for  details.  All  of  the  steps  to  be 
described  should  be  performed  in  darkness, 
except  for  the  safelight  illumination,  unless 
otherwise  noted.  1  will  assume  that  the 
satellite  recording  you  have  available  is  a 
daylight  pass  containing  both  visible  channel 
and  1 R  data. 

Wrap  a  piece  of  5"  x  7"  paper  around  the 


Visible  channel  output  from  a  NOAA'4  pass 
over  the  cloud  covered  central  United  States 
on  23  February  1975.  The  visible  channel 
grey  scale  and  telemetry  can  be  seen  on  the 
light  margin  following  the  black  post-earth 
space  scan . 
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dmm  lengthwise  with  the  emulsion  facing 
out.  Double  sided  Scotch  tape  can  be  used 
to  fasten  the  paper  in  place.  The  direction  of 
motor  rotation  (drum  and  traverse)  should 
be  consistent  with  the  direction  you  plan  to 
move  the  light  gun  (see  FAX  recorder 
setup).  Close  the  switch  to  start  the  drum. 
The  phasing  switch  on  the  solid  state  module 
should  be  closed.  Turn  on  the  recorder,  start 
the  traverse  motor  and  then  close  S3  to  light 
the  glow  lamp*  After  10  minutes  or  so  have 
passed,  turn  off  the  lamp,  traverse  motor, 
recorder  and  drum,  in  that  order.  Remove 
the  paper  from  the  drum  and  take  it  to  the 
processing  area*    I    process    my    papers    in 

Kodak  Versa tol  developer  (1  part  of  the 
Versatol  liquid  to  3  parts  water)  for  1 
minute.  Rinse  the  paper  in  water  for  a  few 
seconds  and  transfer  to  the  fixing  solution.  I 
use  Kodafix  fixer  (1  part  Kodafix  to  7  parts 
water)  and  fix  for  5  minutes.  After  1  minute 
in  the  fixer  the  normal  room  lights  can  be 
turned  on.  What  you  should  see  is  a  photo 
showing  the  visible  channel,  IR  channel,  and 
all  the  intervening  telemetry,  grey  scales,  etc. 
The  IR  channel  will  probably  be  washed  out, 
especially  in  winter;  what  we  want  to  look  at 
carefully  now  is  the  visible  channel. 

If  the  visible  channel  image  looks  like 
that  of  the  photo  shown  (genera!  range  of 
contrast)  you  are  home  free.  If  it  is  too  dark 
(the  lightest  clouds  are  grey  rather  than 
white  and  the  grey  scale  is  not  properly 
displayed),  you  must  reduce  the  black 
current  slightly  and  try  again.  If  you  reduce 
black  current,  also  reduce  video   drive  to 


TO  HORtZONTAL  TRIGGER 
INPUT  OF  SCOPE 


REED  SWITCH  ON 
SUPPORT  BRACKET 


PERMANENT  MAGNET 
TAPED  OREPOXIED 
TO  EMD  OP  DRUM 


i 


4 


HORIZONTAL   LJNE 
OFraWN  ON  DRUM  AT 
LEVEL  OF  LIGHT  GUN 


7  PULSE  SVNC  TRAIN 


SLACK  LEVEL  BEFORE 
AND  AFTER  EARTH  SCAN 


WHITE  LEVEL  BEFORE 
AND  AFTER  EARTH  SCAN 


VISIBLE  CHANNEL 


IR  CHANNEL 


Fig.    7,   Circuit  additions  to  provide  phasirig  caps 
biiity. 


maintain  a  '*peak  video"  indication  of  1  mA 
in  the  lamp  circuit,  !f  the  visible  channel 
image  is  too  light  we  must  increase  black 
current  and  increase  video  drive.  In  no  case 
do  we  want  to  exceed  20  mA  of  lamp 
current  —  you  should  be  able  to  print  good 
pictures  at  between  10  and  15  mA.  Make 
add  adjustments  tn  small  steps  and  even- 
tually you  will  get  the  black  current  and 
drive  setting  that  will  produce  excellent 
pictures.  Similar  adjustments  can  be  made  to 
optimize  the  IR  pictures.  Optimal  tR 
settings  will  change  radically  according  to 
the  season  of  the  year,  but  a  little  experi- 
mentation will  provide  good  IR  display.  It  is 
unusual  to  get  good  display  of  both  images 
simultaneously  due  to  differences  in  the 
modulation  levels  employed.  The  best 
opportunity  for  good  simultaneous  display 
comes  in  the  summer,  when  I R  video  gets  as 
dark  (warm)  as  it  is  ever  going  to  get. 

Picture  Phasing 

if  your  drum  size  requires  phasing  or  you 
want  phasing  capability  to  assure  that  you 
never  have  to  repeat  a  picture,  it  can  be 
accomplished  fairly  easily  if  a  triggered 
scope  is  available.  Fig.  7  shows  the  addi- 
tional components  required.  A  small  per- 
manent magnet  is  taped  to  the  drum  at  one 

end.  A  small  magnetic  reed  switch  is 
mounted  on  a  small  bracket  so  that  it  is 
closed  by  the  magnet  once  during  each 
revolution  of  the  drum,  A  small  1.5  V 
battery  provides  a  trigger  pulse  to  the  scope 
horizontal  circuit  each  time  the  switch  is 
closed-  Provision  should  be  made  to  switch 
the  video  output  of  the  solid  state  module  to 
the  vertical  input  of  the  scope  during 
phasing.  With  the  magnet  aligned  with  the 
reed  switch,  mark  a  line  on  the  drum  that  is 
lined  up  with  the  light  gun.  When  wrapping 
paper  on  the  drum,  the  edge  of  the  paper 
should  be  placed  on  this  line.  Now,  as  the 
drum  rotates,  the  trigger  pulse  will  be 
produced  as  the  edge  of  the  paper  passes  the 
light  gun*  The  insets  of  the  visible  channel 
photo  show  the  proper  scope  display  for 
phasing  either  the  IR  or  visible  light  image. 
The  phasing  switch  of  the  solid  state  module 
(52)  is  opened"  until  the  seven  pulse  sync 
pulse  of  either  the  IR  or  visible  light  image  is 
lined  up   with   the   left  side   of  the  scope 
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display,  at  which  point  S2  should  be  closed* 
The  video  output  of  the  solid  state  module  is 
then  switched  back  to  the  lamp  driver  circuit 
and  you  are  ready  to  print  the  picture.  With 
a  little  practice,  the  phasing  operation  only 
takes  a  few  seconds. 

Relative  Advantages  of  FAX  and  CRT 
Display 

One  of  the  principal  advantages  of  the 
FAX  system  is  the  low  cost  of  operation 
when  pictures  are  acquired  on  a  daily  basis* 
^instant"  pictures  with  the  CRT  system 
require  the  use  of  Polaroid  film,  which 
quickly  causes  operating  costs  to  soar  when 
used  daily. 

Instant  readout  with  FAX  involves  rela- 
tively inexpensive  photographic  paper.  The 
processing  time  required  to  obtain  the  final 
print  is  minimal  and  the  print  can  be  viewed 
just  a  few  minutes  after  a  pass  is  finished.  A 
disadvantage  of  the  FAX  system  is  that  you 
are  locked  into  a  fixed  size  format  deter- 
mined by  the  drum  size.  With  the  CRT 
system  and  35mm  film,  it  is  possible  to  blow 
up  pictures  to  any  desired  size  should  the 
scene  be  worth  the  effort,  I  presently  use  the 
FAX  equipment  for  my  daily  file  pictures 
and  retake  particularly  interesting  shots 
using  the  CRT  system  so  that  1  can  make 
enlargements  later.  In  addition  to  the  fixed 
size  format,  any  change  in  the  line  rates  for  a 
satellite  system  requires  a  change  in  motors. 
The  CRT  system  on  the  other  hand  can 
readily  be  designed  to  accommodate  a 
number  of  video  modes,  and  a  change  In  line 
rates  can  be  accomplished  inexpensively  by 
simply  altering  the  division  chains  in  the 
CRT  unit. 

The  CRT  display  system  is  vulnerable  to 
one  major  problem  which  is  common  to 
SSTV  display  systems  as  well  —  unwanted 
deflection  of  the  scanning  line  by  60  Hz 
fields  from  adjacent  power  transformers. 
FAX,  involving  as  it  does  a  completely 
mechanical  scanning  system,  is  not  prone  to 
that  particular  problem.  The  mechanical 
nature  of  FAX  does  have  some  drawbacks  in 
that  strictly  mechanical  problems  need  be 
attended  to,  and  periodic  care  and  main- 
tai nance  of  the  FAX  recorder  is  required  to 
keep  it  in  top  operating  condition.  The  all 
electronic  CRT  system  does  not  require  such 
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Fig.  6,  Additional  divider  chain  for  48  Hz,  for  use 
with  CRT  systems  with  a  2400  Hz  phase  locked 
loop. 

care.  As  a  final  note,  the  typical  CRT  system 
with  its  complete  and  easy  control  of  system 
contrast  usually  can  provide  the  best 
possible  resolution  of  low  contrast  terrain 
features  which  may  be  harder  to  see, 
although  they  are  always  present,  in  the 
FAX  pictures.  Intense  white  cloud  features, 
however,  are  often  washed  out  in  CRT 
displays  because  of  slight  blooming  of  the 
CRT  trace  at  high  brightness  levels.  The 
FAX  system  excells  at  retaining  fine  resolu- 
tion in  very  bright  cloud  structures. 

As  the  foregoing  discussion  should  indi- 
cate, the  best  possible  solution  is  to  have 
both  systems  available  in  an  active  satellite 
station,  although  either  system  alone  will 
provide  effective  performance  on  a  day  to 
day  basis. 

Adding  FAX  Capability  to  an  Existing  CRT 
System 

The  various  CRT  systems  I  have  pre- 
viously described  in  73  Magazine  (Sept-  74, 
Dec.  74)  all  utilize  a  2400  Hz  phase  locked 
loop  with  appropriate  count  down  chains  to 
derive  the  trigger  rates  for  APT  or  DRIR 
display.  The  FAX  system  described  here  can 
be  added  to  such  a  system  with  very  little 
effort.  All  that  is  needed  is  to  provide  a  new 
divider  chain  for  the  system  that  will 
develop  48  Hz  to  drive  the  drum  amplifier. 
The  logic  diagram  for  such  a  divider  chain  is 
shown  in  Fig.  8-  The  High  Z  video  output 
of  any  of  the  previously  described  systems 
will  drive  the  lamp  driver  circuit  with  no 
problems.  The  only  provision  which  must  be 
added  for  FAX  use  is  that  the  retrace  and 
line  blanking  circuit  for  the  CRT  video  must 
be  disabled  when  the  signal  is  used  to  drive 
the  FAX  video  circuits.  In  my  own  system  I 
use   center  **off  *  switches  in   the   blanking 
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NOAA-4  visible  channel  view  of  the  eastern  U.S.  on  J  3  May  i  975,  The  original  has  a4K 
6  inch  format  and  was  made  using  a  rolling  pin  drum  operating  at  96  rpm  (120  rpm 
motor  on  48  Hz),  with  double  the  normal  traverse  motor  speed  for  the  drum  size.  Such 
larger  format  pictures  present  excellent  resolution  v^hile  minimimng  the  need  for 
precision  focusing  of  the  light  gun.  The  Great  Lakes  are  visible  just  above  and  slightly  to 
the  left  of  the  center  of  the  picture. 


circuit  to  accomplish  this.  If  you  already 
have  a  basic  CRT  display  system  with  the 
modifications  noted  above,  simply  add  the 
drum  amphfier,  lamp  driver,  and  FAX 
recorder,  and  you  are  in  business  with  FAX 
as  welL  If  you  plan  to  utilize  just  facsimile 
display,  the  solid  state  module  described  in 
the  present  article  is  your  best  bet  since  the 
circuits  are  somewhat  simpler  than  those 
required  for  a  CRT  system. 

The  FAX  system  described  here  will 
provide  excellent  results  with  NOAA 
satellite  pictures.  If  you  use  a  small  drum 


with  a  relatively  small  picture  format  be  sure 
to  exercise  care  in  focusing  the  light  gun  so 
you  will  not  lose  resolution.  With  the  com- 
ponents specified,  even  very  small  pictures 
should  show  perfectly  clear  line  structure 
revealing  all  the  information  the  satellite 
pictures  have  to  offer.  Larger  drum  sizes 
with  resulting  larger  picture  formats  make 
focusing  less  critical,  but  it  should  still  be 
done  carefully.  I  will  be  happy  to  answer 
any  questions  regarding  the  system,  but 
please  provide  an  SASE  if  you  write, 

. .  .  WB8DQT 
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Dispelling  the  Mystery 
of  Regulated  Supplies 


Regulated  power  supplies  are  a  mystery* 
Almost  every  IC  construe tton  project 
includes  a  regulated  supply  and  most  ama- 
teur solid  state  equipment  built  for  1 17  volts 
also  has  a  regulated  supply  or  supplies  to 
power  the  low  voltage  solid  state  devices. 
But  the  mystery  is  that  while  most  amateurs 
have  a  good  idea  of  how  to  use  transistors 
and  integrated  circuits  in  simple  applica- 
tions, few  have  the  remotest  idea  of  how  the 
regulated  supply  works  and  fewer  still  could 


design  one  from  scratch  if  required  to.  This 
article  is  written  to  dispel  the  mystery  and 
give  the  hows  and  whys  of  regulated 
supplies. 

This  article  discusses  the  operation  of 
regulated  power  supplies  for  low  voltage 
applications  and  gives  all  the  necessary  infor- 
mation needed  to  design  a  regulated  supply 
from  scratch.  Information  is  given  so  that 
the  designer  may  select  the  proper  com- 
ponents   such    as  the   transformer,   diodes, 


Typical  regulated  supply. 
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capacitor,  regulator,  pass  transistors  and  heat 
sinks.  References  such  as  those  listed  at  the 
end  of  the  article  will  be  helpful,  but  not 
required,  since  this  article  lists  all  com- 
ponents and  gives  various  alternates  so  that 
the  designer  can  design  power  supplies  for 
various  voltage  and  current  combinations. 
Sources  for  all  parts  are  given  so  that  the 
designer  won^t  be  stuck  for  some  hard  to 
find  parts. 

The  regulated  power  supply  consists  of  an 
unregulated  dc  power  supply  feeding  a  regu- 
lating  circuit  The  unregulated  dc  supply 
may  consist  of  a  full  wave  rectifier  feeding  a 
filter  capacitor  as  shown  in  Fig,  1  or  it  may 

be  a  battery  used  in  a  mobile  or  portable 
installation.  The  regulating  circuit  may  be  a 
circuit  made  up  of  discrete  components  or  it 
may  be  a  regulating  \C,  such  as  the  NE550 
used  in  this  article.  Components  and  design 
options  are  chosen  according  to  the  voltage 
and  current  requirements  of  the  project 
needing  the  regulated  supply. 

Integrated  circuit  voltage  regulators  are 
commonly  used  today,  rather  than  discrete 
components,  because  of  their  low  cost  and 
ease  of  use.  The  basic  design  In  ihis  article 
comes  from  the  SIgnetics  Digfta!^  Li  near ^ 
Mos  manual  and  is  based  on  the  SIgnetics 
NE550  regulator  IC.  This  basic  design  is 
simple  and  permits  numerous  output 
voltages  and  limiting  currents  by  merely 
selecting  readily  available  resistor  combina- 
tions. 

The  Dc  Power  Supply 

The  dc  power  supply  used  for  most  low 
voltage  power  supplies  is  a  capacitive  load 
circuit  as  shown  in  Fig.  1.  Inductive  filters 
are  occasionally  used  instead  of  capacitors, 
but  high  value,  high  current  inductors  are 
more  difficult  to  locate  and  more  expensive 
than  low  voltage  high-value  capacitors. 
Either  a  full  wave  (Fig.  1)  or  half  wave  (Fig. 
2)  circuit  may  be  used  to  supply  the  dc; 
however,  a  full  wave  circuit  is  preferred 
because  it  provides  better  basic  regulation* 
The  full  wave  circuit  is  used  in  this  design. 

In  order  to  determine  the  voltage  and 


Digital,  Linear^  Mos,  Signetics,  1972,  p.  6-47 


I.   Full  wave  circuits.   A.  Bridge.    B.   Center 
tapped  ttansformer, 

current  ratings  of  the  components  to  be  used 
in  the  unregulated  dc  power  supply,  it  is  first 
necessary  to  determine  the  voltage  and 
current  requirements  of  the  equipment  or 
device  to  be  powered.  When  determining 
these  power  requirements  it  is  best  to  allow 
reasonable  safety  factors  in  order  to  prevent 
overheating  and  to  insure  that  the  equip- 
ment will  operate  correctly,  I  normally  allow 
a  current  safety  factor  of  10%  in  cases  where 
I  am  drawing  peak  current  50%  of  the  time 
or  less.  In  all  other  cases  1  allow  a  safety 
factor  of  1/3.  (It  is  better  to  be  conservative 
the  first  time!) 

To  determine  the  required  current  rating 
for  the  transformer  use  the  formula  I  =  1 3  x 
Ip  where  Ip  is  the  anticipated  peak  current 
requirements  of  the  equipment. 

The  designer  may  design  the  basic  unregu- 
lated dc  power  supply  so  that  the  dc  output 
voltage  is  anywhere  from  30%  to  98%  of  the 
peak  ac  voltage  of  the  transformer.  If  a  large 
value  filter  capacitor  is  used,  the  98%  value 
may  be  achieved  and  little  ripple  will  appear 
on  the  output  of  the  basic  supply.  Unfor- 
tunately,   very    high-capacitance    capacitors 

are  expensive  and  in  some  cases  may  be  hard 
to  find.  Smaller  value  capacitors  are  less 
expensive  and  easy  to  locate  but  will  give 
lower  dc  outputs  and  will  produce  appre- 
ciable ripple  on  the  output  For  a  given  dc 
output  voltage  (under  load)  the  ac  output  of 
the  transformer  will  have  to  be  higher  for 
small  filter  capacitors  as  compared  to  large 
value  filter  capacitors.  Note  that  In  general  it 
is  fess  expensive  to  use  a  transformer  of 
higher     voltage     with     a     low-capacitance 
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HENRY  RADIO'S 
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CUSTOM  TS-520 


Henry  Radio  now  offers  the  Kenwood  TS-520 
with  a  built-in  frequency  display.  This  equip- 
ment is  a  standard,  new  TS-520  modified  by 
Henry  Radio  to  include  a  four  digit  frequency 
readout  to  100  cycles.  If  you  have  never 
experienced  the  pleasure  of  a  direct  frequency 
readout,  you  have  a  big  surprise  coming. 

As  fast  as  you  tune  the  transceiver,  the  TS-520 
displays  the  actual  transmit  and  receive 
frequencies.  The  LED  readout  is  bright  and 
easy  to  read.  There  is  no  chance  of  confusion, 
no  chance  of  operating  out  of  the  band  or  on 
unauthorized  frequencies.  Your  new  digital 
system  simply  brings  a  new  dimension  of 
pleasure  and  accuracy  to  amateur  radio. 
The  TS-520  digital  offers  a  four  digit  instan- 
taneous display  of  both  the  transmitted  and 
received  frequencies  to  a  resolution  of  100 
Hz  for  easy  interpretation  by  the  operator. 
The  operation  of  the  display  is  interlocked 
into  the  standard  controls  of  the  transceiver; 
band  switching,  sideband  switching,  and  BIT 
are  all  automatic.  The  digital  circuits  are 
incorporated  directly  inside  the  transceiver 
and  do  not  affect  the  normal  operating 
characteristics  of  the  equipment, 
Henry  Radio  will  also  install  the  digital 
modifications  into  any  customer  s  transceiver 
if  the  equipment  is  returned  prepaid  to  our 
Los  Angeles  address, 
TS-520  Digital  Transceiver         $729.00 
TS-520  Retrofit  Modification     SI  29.00 
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Table  1. 


capacitor  for  a  given  dc  output  than  it  is  to 
use  a  large  capacitor  and  a  lower  voltage 
transformer  to  produce  the  same  dc  voltage* 
This  IS  logical  since  the  cost  of  a  transformer 
does  not  increase  appreciably  as  the  voltage 
goes  up,  while  the  cost  of  a  capacitor 
increases  significantly  as  the  value  of  capaci- 
tance goes  up.  In  order  to  minimize  the  cost 
of  the  supply,  one  of  the  design  factors  in 
this  article  will  be  to  keep  the  filter 
capacitor  to  moderate  size  and  low  cost. 
Keep  in  mind  that  with  no  load  on  the 

output,  the  dc  output  from  a  simple 
capacitive  filter  supply  will  be  virtually 
ripple  free*  When  a  load  is  placed  across  the 
supply,  ripple  will  be  evident.  Further,  the 
amount  of  ac  ripple  on  the  dc  output  will 
increase  as  the  size  of  the  filter  capacitor 
decreases  (everybody  knows  that!},  but  this 
ac  ripple  can  be  significant  and  not  affect 
the  operation  of  the  regulator 

Determining  the  dc  output  voltage  for  a 
given  transformer  voltage  can  be  a  difficult 
task  If  exact  values  are  required.  For 
practical  purposes,  however,  only  minimum 
values,  not  exact  values  are  needed.  For 
example,  if  our  computations  show  us  that 
we  will  get  18  volts  dc  output  from  a  dc 
supply,  but  we  really  get  more  than  1  8  volts, 
then  this  is  of  no  consequence.  We  only 
want  to  assure  ourselves  that  we  will  get  at 
least  the  minimum  required  under  load.  With 
this  in  mind,  the  following  formulas  can  be 
used  to  determine  the  ac  (rms)  value  of  the 
transformer  required: 

Epeak  =  1  -4  x  Erms 
Eout  -  -71  X  Epeak 

Thus  Eout  =  .71  X  1 .4  X  Erms  where  Eout  is 


Solid  State  Power  Circuits,  RCA,  1971,  p.  260, 
Assumption:  %RS/RL<15. 


the  minimum  dc  output  voltage  from  the 
unregulated  dc  power  supply,  and  Eprns  ^s 
the  secondary  voltage  of  the  transformer.  In 
summary,  the  anticipated  dc  output  voltage 
under  load  from  a  simple  unregulated  supply 
as  shown  in  Fig.  1  will  be  equal  to  or  greater 
than  the  ac  voltage  from  the  secondary  of 
the  transformer.  (Note:  This  will  only  hold 
true  if  the  current  ratings  of  the  transformer 
are  not  exceeded.)  The  above  formula  takes 
into  consideration  that  a  moderate  size 
capacitor  will  be  used  and  is  based  on  the 
assumption   that  ripple   on   the   dc  output 

voltage  can  be  10%  or  less.  This  assumption 
is  based  part  on  experience  and  part  on 
charts  in  the  RCA  Solid  State  Power  Clr- 
cuits^  book.  (Note  that  it  is  not  necessary 
for  the  average  builder  to  consult  this  book 
if  the  formulas  presented  in  this  article  are 
used.)  The  NE550  regulator  IC  which  is  used 
for  the  design  presented  in  this  article  can 
tolerate  10%  ripple  provided  that  the  lowest 
dc  input  voltage  (low  part  of  the  ripple)  is  at 
least  3  volts  higher  than  the  desired  dc 
regulated  voltage.  Thus,  we  will  have  to 
consider  the  dc  input  voltage  to  be  the 
bottom  of  the  ripple  as  shown  in  Fig.  3. 
Note  that  the  peak  voltage  cannot  be  higher 
than  the  maximum  ratings  of  the  NE550.  As 

defined,  Ejc  input  ^  ^re%  +  3,  where  Epeg  is 
the  desired  regulated  voltage.  The  dc  input 
voltage  is  also  95%  of  Eput  (Edc  input  '^  5% 
lower  than  Eout  because  of  ripple);  thus  Ejc 
jn  -  .95  Eout  "  -95  ^ixx\s-  Solving  the  two 
equations  gives  E^ms  -  (Epeg  +  3)/.95.  We 
now  have  a  very  simple  formula  to  use  to 
determine  the  secondary  (Er^^s)  value  of  the 
transformer  given  only  what  we  want  for  a 
regulated  voltage  and  assuming  that  we  will 
not  exceed  the  manufacturer's  current  rating 

^  Solid  State  Power  Circuits,  RCA,  1 97 1 ,  p  -  260, 
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Fig,  2L  Half  wave  circuit 


for  the  transformer  chosen. 

These  formulas  given  for  I  and  Erms  wifl 
hold  true  for  virtuafly  all  low  voltage,  high 
current  supplies  provided  that  good  quality 
properly  designed  transformers  are  selected. 
The  transformers  recommended  at  the  end 
of  the  article  fall  into  that  class.  If  lov^  grade 
transformers  vv^ith  high  internal  resistance  are 
used,  then  Erms  rnay  approach  a  value  of 
(Ereg+3)A5. 

As  an  example,  assume  that  we  want  a 
power  supply  to  deliver  5  Amps  at  12  volts 
regulated.  The  minimum  ratings  of  the  trans- 
former would  be  determined  as  follows: 

I  =  1  -3  X  Ip  =  T3  X  5  =  6.5  Amps 

Erms  =  (12+3)/-95  ^  16  volts.  Looking 
through  the  various  catalogues  you  probably 
won't  find  a  transformer  that  has  a  secon- 
dary exactly  matching  our  requirements,  but 
you  would  find  one  that  exceeds  the  require- 
ments. Looking  at  Table  5  we  find  that 
Verada  in  Lowell,  Massachusetts,  is  offering 
6.3  V,  6-6  A  filament  transformers  for  $3  J5 
each  or  3  for  $10.  Three  of  these  transfor- 
mers with  their  secondaries  in  series  (pri- 
maries in  parallel)  {Fig.  4)  will  give  an 
output  of  18:9  volts  at  6,6  A  at  a  cost  of 
$10,00.  This  is  well  less  than  the  equivalent 
single  transformer  would  cost  if  purchased 
from  an  electronic  supply  house.  Thus  three 
Verada  transformers  are  used  in  this  design 
with  an  rms  secondary  voltage  of  18.9  volts 

It  is  a  good  idea  to  check  the  peak  dc 
output  voltage  obtainable  under  any  circum- 
stances to  see  that  this  voltage  does  not 
exceed  the  voltage  ratings  of  the  NE550 
regulator*  The  maximum  voltage  is  given  by 

Emax  ==  1.4  X  Erms^  Thus  in  our  case  Emax 
=  1.4  X  18,9  =  26,5  volts.  The  maximum 
voltage  rating  of  the  NE550  is  40  vofts.  We 
are  within  the  limits  in  this  case.  In  a  case 
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Fig.  3.  Ripple  on  dc  output 

where  Ereg  is  37  volts,  the  maximum  allow- 
able for  the  NE550,  or  any  case  where  Emax 
exceeds  40  volts,  then  the  circuit  in  Fig,  5 
must  be  used  to  provide  the  dc  input  voltage 
to  the  regulator. 

Selection  of  diodes  can  be  made  in  a 
fashion  similar  to  the  transformer.  Diodes  in 
a  fuH  wave  configuration  pass  only  Yi  the 
total  current,  thus  Ij  =  Vi  I  where  Ij 
represents  the  current  requirements  of  the 
diodes.  In  our  example,  the  maximum 
current  is  6,5  Amps,  so  the  diodes  would 
have  to  handle  3.25  A  each.  Since  this  is  an 
oddbafi  value,  the  next  higher  current  rating 
would  be  used  such  as  diodes  with  a  6  Amp 
rating.  To  be  conservative  for  low  voltage 
supplies,  the  voltage  ratings  of  the  diodes 
should  be  greater  than  the  maximum  peak 
voltage  that  can  be  encountered.  For  a 
bridge  rectifier  configuration,  each  diode 
should  have  a  piv  (peak  inverse  voltage) 
rating  of  4  times  the  E^ms  value  of  the 
transformer  secondary,  while  for  a  center 
tapped  rectifier  configuration  the  piv  should 
be  6  times  the  E^^is  value  of  the  transformer 
secondary.  In  our  example,  diodes  in  a 
bridge  would  have  to  have  a  minimum  piv 
rating  of  75.6  volts  while  diodes  in  the  half 
wave  configurations  should  have  a  rating  of 
113  volts.  These  are  oddball  values,  so  we 
would  use  diodes  of  the  next  higher  rating. 
A  bridge  with  100  piv  rating  could  be  used 

(Poly  Paks  10  A,  100  V  bridge)  or  two 
diodes  in  center  tapped  configuration  with  a 
rating  of  150  V  would  do.  Note  that  the 
current  rating  for  a  complete  diode  bridge 
(as  compared  to  individual  diodes  in  a 
bridge)  is  not  divided  in  half.  In  this  example 
6.5  Amps  is  the  requirement,  so  a  10  A 
bridge  would  be  required.  I  prefer  diode 
bridges  since  they  are  usually  epoxy  encap- 
sulated and  may  be  mounted  directly  to  a 
heat  sink   without  having  to  worry  about 
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Minimum 

Thermal 

Max 

dc  Current 

Max 

Derating 

Motorola  HEP 

Wattage 

Current 

Gain  (hpE) 

Voltage 

Factor 

Transistor  # 

Equivarem 

20 

2  Acic 

r 

25 

60 

.133W/°C 

MJ2249 

HEP241 

40 

2 

25 

125 

.266 

2N5050 

HEP241 

87.5 

4 

30 

40 

.5 

I\/1J480 

HEP247 

85 

4 

750 

60 

.343 

MJ4200 

90 

10 

20 

60 

.718 

MJE3055 

S5001 

115 

15 

20 

60 

.657 

2N3055 

HEP704 

150 

20 

500 

40 

1.2 

2N6355 

— ' 

Table  2.  Transistor  selection. 

IVIax. 

Max. 

Maximum 

Temp. 

Current 

Volts 

Without  Derating 

Diode  # 

1 

200 

— 

HEP  156 

Heat  Sink  Mot 

Required 

2.5 

1000 

HEP  170 

Heat  Sink  Not  Required 

6 

100 

100 

1 N3880 

(HEP  1531 

6 

200 

100 

1 N3381 

(HEP  153) 

Table  3,  Diode  selection. 


mfca  insulators  and  special  means  to  provide 
insulation. 

The  Fitter  Capacitor 

The  filter  capacitor  smooths  the  pulsating 
dc  and  gives  steady  state  dc  with  some 
percentage  of  ripple  on  top.  I  emphasize  that 
fact  that  there  is  ripple  on  top  since  one  of 
design  criteria  is  that  we  can  tolerate  10% 
ripple.  If  the  wrong  capacitor  is  chosen,  the 
ripple  may  exceed  10%  (if  the  capacitor  is 
too  small)  and  the  output  voltage  may  be 
too  low  causing  the  regulator  to  regulate 
poorly  for  heavy  loads.  If  the  capacitor  is 
too  large,  the  ripple  will  be  smaller  and  the 
output  voltage  from  the  unregulated  supply 
will  be  higher,  but  this  is  of  little  conse- 
quence to  us.  Thus,  we  have  to  determine 
the  minimum  size  of  the  capacitor.  Note 
that  excessively  large  filter  capacitors  can 
cause  enormously  large  surge  currents 
through  the  diodes  during  turn  on.  Most 
silicon  diodes  can  handle  large  surges  for  an 
instant  or  two  so  this  shouldn't  be  too  much 
of  a  problem.  If  the  designer  sticks  close 
{50%  to  100%  larger)  to  the  value  of 
capacitance  determined  as  per  this  article, 
problems  should  not  be  encountered  with 
popping  diodes, 

To  determine  the  proper  capacitor,  it  is 
necessary  to  first  determine  the  load  resis- 
tance. This  load  resistance  is  determined  by 

the  formula  Rjoad  "  ^out/'i  where  Eq^i  ^^ 
the  output  voltage  we  need  from  the  unregu- 
lated dc  supply  in  order  to  supply  Ereg*  '  '^ 


the  maximum  current  to  be  drawn.  Note 
that  "load''  includes  power  dissipated  in  the 
regulating  circuitry.  In  our  example  E^yj  = 
^rms  "  ^^^^  ^^'^^  (theoretical  Ej-^^j  was  16 
volts,  but  we  use  three  transformers  to  give 
us  18,9  volts)  and  1  was  6,5  Amps,  Thus 
^load  ^  18.9/6.5  =  2,9  Ohms.  The  basic 
formula  to  be  used  for  the  value  of  the 
capacitor  is  27rf  Riq^j  C=5,  where  tt  =  3,14 
and  f  =  the  line  frequency.  C  is  the  desired 
capacitance  in  farads.  Solving  the  equation 
for  C  we  get  C  '  5/(6.28  f  R|_).  In  our 
example  the  line  frequency  is  60  Hz  and  Rl 
=  2.9  Ohms,  Thus  C  =  5/(6.28  x  60  x  2,9)  - 
.0046  or  4,600  uF,  Since  4,600  uF  is  not 
a  stock  value,  the  next  higher  value  would  be 

used.  The  voltage  rating  of  the  capacitor 
should  be  at  least  double  the  E^j^g  voltage 
which  In  our  case  is  38  volts. 

Some    purists    may    question    the    10% 
tolerable  ripple  figure  previously  given.  This 


Fig,  4,  Three  transformers,  secondaries  in  series. 
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is  understandable  since  for  tube  type  power 
supplies  "no  ripple"  was  tolerable.  While  this 
10%  figure  may  seem  like  a  lot,  remember 
that  the  only  thing  that  the  550  regulator 
cares  about  is  that  the  lowest  dc  input 
voltage  is  at  least  3  volts  above  the  regulated 
output  voltage.  The  amount  of  ripple  on  top 
of  this  minimum  dc  input  voltage  is  Insignifi- 
cant as  long  as  maximum  ratings  are  not 
exceeded. 

The  Regulator 

The   NE550  regulator  Is  an  operational 
amplifier  with  internal  reference  voltage  and 
current  limiting  capabilities.  The  operational 
amplifier    compares    an    internal    standard 
reference  voltage  (internal  zener)  fed  into 
the  non-inverting  input  with  a  sample  of  the 
desired    regulated    voltage.    The    difference 
between  the  standard  voltage  and  a  sample 
of  the  regulated   output  is  ampfified  and 
inverted  producing  a  control  voltage.  This 
control    voltage    controls  a   pass  transistor 
which  is  in  series  with  the  regulated  output 
As  the  regulated  output  drops,  the  control 
votage   increases  which  in  turn  causes  the 
regulated  output  to  increase.  A  stable  point 
is    eventually    reached    where    the    output 
voltage  remains  constant  This  stable  point 
depends  on  the  ratio  of  two  resistors  (Ra 
and  Rb  in  Fig.  6)  connected  as  a  voltage 
divider  to  deliver  a  sample  of  the  regulated 
output  to  the  inverting  Input  of  the  opera- 
tional amplifier.  By  changing  the  ratio  of  the 
values  of  the  two  resistors,  the  output  of  the 
voltage     divider     changes    which     in     turn 
produces  a  change  in  the  regulated  output 
The  value  of  the  regulated  output,  thus  can 
be  simply  changed  by  altering  the  ratio  of 
the   values  of  two  resistors.  Table   1   gives 
various  values  of  Ra  and   Rb  for  selected 
values  of  regulated  voltage. 
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Fig,  6.  NE550  regulating  circuit. 

Current  limiting  is  provided  by  con- 
necting a  current  sensing  resistor  between 
the  base  and  emitter  of  a  transistor  as  shoum 
in  Fig.  7.  When  a  current  through  the 
current  sensing  resistor  reaches  the  value  of 
Iijf^,  the  value  of  current  at  which  to  limit 


R-(E  PEAK'40r/.a 
Z-  40V,  \m  ZENER 


Fig.  5.  Regulator  ptotecU^/e  circuit,  E  peak  40  V. 


the  current,  a  voltage  of  .64  volts  appears 
across    the    emitter-base    terminals    of    the 
limiting  transistor.  This   limiting  transistor 
starts  to  conduct  and  causes  the  base  voltage 
on  an  internal  pass  transistor  to  be  lowered. 
Since  the  base  voltage  of  this  internal  pass 
transistor    is    lowered,    the    output  voltage 
from  the  regulator  is  lowered.  The  output 
voltage  does  not  drop  to  zero  when  l|i^  is 
reached,   but  is   merely   lowered   the   right 
amount   needed   in   order   to   maintain  the 
output  current  at  Ijjfi^.  The  output  current  is 
not  shut  off  but  stays  at  the  value  of  lij^. 
When  the  load  resistance  increases  to  a  point 
where   the   output  current  can   fall    below 
l|jpp,,  then  the  output  voltage  goes  back  to 
Ej^gp-  This  is  a  very   important  concept  to 
understand,  because  If  \\\^  is  set  at  or  betow 
the  current  that  the  load  draws,  then  regula- 
tion will  be  lost  For  example,  assume  that 
l|j^    is    set    at    6.5    Amps    and    that    the 
regulated  supply  was  designed  for  use  with  a 
two  meter  SSB  transceiver.  The  output  of 
the   regulated  supply   is   12  volts  and  the 
average     current     drawn     by     the     SSB 
transceiver  is  4  Amps.  An  SSB  transceiver  by 
its    nature    can    draw   very    high   peaks   of 
current  and  it  is  not  unreasonable  to  assume 
that  on  current  peaks  the  transceiver  might 
draw  10  Amps  of  current.  On  voice  peaks 
with  l|jpp|  set  at  6.5,  the  current  limiting  will 
prevent   the  SSB  transceiver  from   drawing 
more  than  6.5  Amps.  The  only  way  that  it 
can  do  this  is  to  reduce  the  output  voltage, 
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IWFR 


# 


Cooling  Capacity 
(Thermal  Resistance) 


Thermal  loy 

611  IB 

1  o°c/w 

6176B 

4 

6401 B 

2.3 

6403  B 

1.5 

6421 B 

1.0 

6441 B 

.54 

ff 

6690B 

.28 

Table  4.  Heat  sink  selection. 

destroying  regulation.  It  is  possible  that  on 
voice  peaks  only  6  or  7  volts  would  be 
delivered  to  the  transceiver.  Low  voltage  will 
in  most  cases  adversely  affect  the  operation 
of  any  piece  of  gear  and  in  some  cases  can 
cause  damage.  It  is  important  to  understand 
that  current  H  mi  ting  protects  the  power 
supply,  not  the  equipment.  If  it  is  necessary 
to  protect  the  equipment  from  low  voltage 
as  well  as  over  current,  then  a  detecting 
circuit  must  be  employed  to  shut  down  and 
latch  the  voltage  off  when  over  current  Is 
detected.  This  type  of  circuit  will  be  the 
subject  of  another  article. 

To  select  a  given  regulated  voltage,  R^ 
and  Rb  must  be  chosen  according  to  the 
formulas: 


o  2000     ^ 

RA  =      -^-^^    E 


1.63 


reg 


Rg  - 


reg 


(Ereg  -  1  -63) 


In  our  example  where  we  want  an  output 
voltage  of  1 2  volts: 


Ra  = 


2000 
1.63 


X  12  =  14,700n 


Rb  = 


2000  X  1 2 
(12-1.63) 


=    2,31  on 


Current 

SENSING 
THAN5IST0R 
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RSC 


REG 

LOAD 
^ REG 


Fjg,  7*  Current  limiting. 


The  value  of  the  current  limiting  resistor 
rs  determined  by  the  equation  Rsc  = 
.64/l|im  where  lijm  is  the  value  of  current  at 
which  to  limit.  In  the  power  supply  in  the 
example,  Ilim  ^  6-5  Amps  which  is  the  basic 
design  value  of  the  supply.  Thus  RSC  - 
.64/6.5  =  A  Ohms  (approximately),"* 

From  a  practical  standpoint  it  is  not 
always  possible  to  obtain  precision  resistors 
in  the  values  you  want  without  having  to 
resort  to  ordering  from  malt  order  houses. 
While  adjustment  of  the  regulated  output 
voltage  may  be  achieved  by  using  the  circuit 
in  Fig.  8  instead  of  two  fixed  resistorSi  the 
fixed  resistors  provide  convenience  and 
greater  reliability  over  a  circuit  where  a 
potentiometer  may  be  jarred  or  mis-set  by 
inexperienced  personneK  (Fixed  resistors 
wilf  also  keep  twiddlers  from  ^'increasing  the 
output  by  increasing  the  voltage.**  ZAP!) 
Five  percent  tolerance  resistors  may  be  used 
in  place  of  the  one  percent  resistors  nor- 
mally required  for  precise  voltage  determina- 
tion* Table  1  gives  the  value  of  5%  resistors 
to  be  used  for  selected  voltages.  When  using 
5%  resistors,  a  trimming  resistor  as  shown  in 
Fig-  9  should  be  used*  The  value  of  this 
trimming  resistor  Is  also  given.  Every  power 
supply  could  be  constructed  as  shown  In  Fig- 
8  to  provide  adjustability  over  the  entire 
range,  but  it  is  safer  to  limit  the  adjustment 
to  a  fraction  of  the  entire  range  to  prevent 
possible  mlsadjustment  into  a  voltage  region 
which  could  possibly  cause  damage  to  the 
equipment  being  powered. 

One  percent  resistors  are  handy  to  use 
when  building  a  batch  of  supplies  since  the 
resistors  can  be  Installed  without  a  trimming 
resistor  and  adjustment  is  not  required. 
Table  1  also  gives  the  values  of  one  percent 
resistors  required  for  selected  voltage.  These 
1%   resistors   can   be  obtained  from  Allied 

Electronics. 

The  formulas  given  for  R^  and  Rg  have 
been  derived  for  optimum  temperature 
stability  of  E^eg,  With  very  little  sacrifice  at 
all  in  this  regard,  the  basic  regulating  circuit 
may  be  made  into  a  variable  voltage  regu- 
lating supply.    Notice  that  in  Table   1    the 

.1  Jl  resistors  are  dvail3ble  from  VHF  Engineering, 
If  other  low  values  of  Rgc  ^^^  required,  u&e  series 
and  parallel  combinations  of  .112  resistors  to  give 
the  desired  value- 
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variation  of  Rb  i^  ^mall  over  the  range  of  10 
volts  to  40  volts.  If  we  assume  that  Rg  is  a 
constant  over  that  range  and  that  R^  is  a 
variable,  v^e  can  make  a  variable  voltage 
supply.  Note  that  we  can  select  a  potentio- 
meter to  permit  voltage  variation  over  the 
v^hole  range  of  the  device  from  2  volts  to  37 
volts,  but  the  temperature  stability  at 
voltages  of  less  than  10  volts  will  not  be  as 
good  as  the  temperature  stability  in  the 
range  above  10  volts.  Fig,  8  shows  the  circuit 
for  a  variable  voltage  supply.  One  unique 
thing  about  variable  voltage  capability  is  that 
the  current  limit  stays  the  same  over  the 
entire  range.  IHm  is  not  dependent  on  the 
value  of  regulated  voltage,  but  is  dependent 
only  on  the  value  of  RSC- 

k  is  possible  to  switch  different  RSC, 
current  sensing  resistors^  in  and  out  of  the 
circuit;  however,  from  a  practical  standpoint 
problems  arise.  Switch  contacts  have  resis- 
tance (both  in  a  clean  and  dirty  state).  This 
resistance  wilt  become  a  part  of  Rsc  and 
will  affect  the  value  of  l|im,  making  Ilim 
smaller  as  resistance  increases.  In  addition, 
the  contact  resistance  may  vary  from  one 
switch  cycle  to  the  next  causing  l|jrn  to  vary. 
A  potentiometer  conceivably  could  serve  the 
purpose,  but  potentiometers  also  get  dirty 
and  very  low  resistance  potentiometers  are 
extremely  hard  to  find* 

The  basic  regulator  circuit  by  itself  as 
shown  in  Fig,  6  would  not  handle  the 
current  of  6*5  Amps  required  in  our 
example.  The  basic  circuit  would  only 
handle  150  mA.  In  order  to  handle  addi- 
tional current,  the  circuit  in  Fig.  10  would 
have  to  be  used.  This  circuit  uses  an  external 
pass  transistor  to  control  the  higher  current. 
This  transistor  is  selected  by  choosing  a 
transistor  with  sufficient  current  carrying 
capacity  and  sufficient  dc  current  gain.  In 
our  case  the  current  carrying  capacity  must 
be  6.5  A  minimum.  The  dc  current  gain  can 
be  obtained  from  the  formula: 


IK 


f — K50K 


/fr 


2K 


Fig.  S.  Variable  voltage  supply. 

Current  Gain    =    Output  Current 

.15 

The  dc  current  gain  can  be  found  in  Table 
2  under  the  heading  hpE*  Note  that  hpE  is 
usually  specified  for  a  particular  current. 
This  specified  current  may  not  be  the  value 
as  the  design  current  of  the  supply;  thus, 
hpE  is  really  an  approximation  for  most 
purposes.  This  approximation  should  cause 
few  problems  if  the  transistors  in  Table  2  are 
used.  In  our  case  the  required  current 
carrying  capability  is  6.5  A  and  the  dc 
current  gain  required  is  given  by  current  gain 
=  6,5/ J  5  =  43,  Our  minimum  requirements 
for  a  pass  transistor  would  then  be  6.5  A  and 
a  gain  of  43.  The  voltage  rating  should  be  at 
least  2  x  Erms,  or  38  volts. 

(n  addition  to  hpE  (dc  current  gain)  and 
maximum  current  it  is  necessary  to  consider 
the  heat  dissipation  of  the  device.  The 
maximum  dissipation  of  the  pass  transistor 
under  working  conditions  may  be  estimated 

by  the  formula  Pdis  =  (Epms  -  Ereg)  ^  'lim- 
For  the  example  we  are  considering  P^js  = 
(19-12)  X  6.5  =  46  Watts.  It  is  not  unreason- 
able to  use  a  25%  safety  factor  for  the  power 
dissipation,  so  the  required  power  dissipa- 
tion for  this  transistor  would  be  46  +  1/3  x 
46  "  61  Watts,  The  minimum  requirements 
for  our  pass  transistor  would  thus  be  61 
Watts  dissipation,  6.5  Amps,  hpE  0^43,  and 
maximum    voltage    of    38    volts.   To   give 


Current 

3A 
2  A 
6.6  A 
2.5  A 
12  A 


Voltage 

1 2.6  V 
25.2  V 
8,3  V 
30  V 
18V 


Distributor 


Radio  Shack 
Radio  Shack 
Verada 

M,  Weinshenker 
VHP  Engineering 


Part  # 

273-1511 
273-1512 


Approx.  Cost 

$4.29 
4,29 

3.75ea,,  3/$10 
4.85 


Table  5,  Trans formGr  selection. 
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scribers) ...  $20  per  year  newsstand  cost .  . .  $60  for  three  years 
(unless  prices  go  up  further,  wliich  they  probably  will,  considering 
paper,  printing  and  postage  hikes). 

(Outside  North  America  —  $1S.) 
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Fig.  9.  5%  R/i,  Rg  with  trimming  resistor, 

yourself  maximum  flexibility,  a  good 
manual  which  lists  transistor  characteristics 
is  handy  (but  not  required),  I  have  been 
using  the  Motorola  Semiconductor  Data 
Library  available  for  $6*50  from  Motorola. 
If  you  don't  have  a  good  book  listing 
transistor  characteristics,  then  you  may  use 
Table  2.  Using  Table  2  we  find  that  a 
2N6355  is  suitable  since  it  exceeds  the 
specifications  needed  for  this  application. 
The  2N6355  costs  less  than  $4,50,  has  a 
dissipation  of  1 50  Watts,  20  Ampere  current 
rating,  hpE  of  500,  and  maximum  voltage  of 
40  volts.  Note  that  this  transistor  is  a  high 
gain  Darlington  transistor  and  was  chosen 
for  the  table  since  it  is  readily  available.  It  is 
wise  to  stay  away  from  transistors  with 
extremely  high  gains  since  these  "hot"  tran- 
sistors can  sometimes  go  into  oscillation  all 
by  themselves. 

The  above  calculations  assume  that  the 
supply  will  handle  intermittent  shorts.  If  the 
supply  must  handle  continuous  shorts,  then 

Pdis  ~  Erms/'lim.  At  this  point,  the  power 
supply  design  as  shown  in  Fig.  10  is  com- 
plete except  for  considering  the  heat  sinking 
requirements. 

Heat  Sinking 

As  everyone  knows,  semiconductors  dissi- 
pate heat  and  in  some  cases  get  very  hot  to 
the  touch.  But  just  how  hot  can  semicon- 


Fig-  1 0,  WE550  driving  BKlemal  pass  tranmstor. 

doctors  get  without  being  destroyed?  The 
data  sheets  for  both  diodes  and  transistors 
give  power  derating  factors  for  reducing  the 
allowable  dissipation  or  allowable  current 
for  a  given  temperature  rise.  These  factors 
must  be  used  to  prevent  overheating  and 
burnout  of  the  device-  Note  that  a  power 
derating  factor  is  a  multiplier  based  on 
temperature  which  serves  to  lower  the  power 
rating  as  the  temperature  of  the  device 
increases.  Table  2  gives  derating  factors  for 
selected  transistors. 

Let  us  assume  that  in  this  power  supply 
we  used  100  volt,  6  Amp  diodes  such  as  the 
Motorola  IN 3880,  To  determine  the  power 
dissipation  of  the  diodes  use  the  empirically 
derived  formula  Pdiode  =  '  ^  U5;  thus  for 
our  example  Pdiode  ^  3.25  x  1,5  =  5  Watts 
(approximately).  Furthermore  from  Table  3 
we  find  that  the  maximum  usable  tempera- 
ture without  derating  is  100  degrees  centi- 
grade. 

At  this  point  we  must  determine  the 
cooling  capacity  of  the  heat  sink  needed . 
Heat  sinks  are  rated  in  degrees  centigrade  per 
Watt-  In  other  words,  for  every  Watt  of 
dissipation^  the  temperature  of  the  heat  sink 
will  rise  so  many  degrees  centigrade  above 
ambient  room  temperature  (23  deg,  C),  If  a 
given  heat  sink  is  rated  as  1 0  degrees  C/Watt, 
then  the  temperature  of  the  heat  sink  will 


Capacitance 

Voltage 

Distributor 

Approx  Cost 

1000  uF 

25  V 

James 

$  .75 

eiOOuF 

50  V 

Allied 

5.00 

25,000  uF 

40  V 

VHF  Engineer! 

ng 

Table  6.  Capacitor  selection. 
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Fig,  I  J.  Mounting  diodes  to  heat  sink. 

rise  10  degrees  for  every  Watt  dissipated. 
The  formula  for  determining  the  cooling 
capacity  of  the  heat  sink  needed  is: 

Cooling  cap  (deg  C/Watt)  = 

(max  temp  -  ambient) 
Watts  diss. 

From  the  table,  the  maximum  temperature 
without  derating  is  100  deg,  C.  While  our 
actual  dissipation  will  be  5  Watts,  a  25% 
safety  factor  applied  to  5  Watts  gives  6,25 
Watts  or  7  Watts  (rounded  upward).  Using 
the  formula  above,  Cooling  cap  =  (100-23)/7 
=  1 1  deg.  C/Watt.  Table  4  gives  various  heat 
sinks  selected  according  to  various  cooling 
capacities.  As  can  be  seen,  the  Thermalloy 
#61118  might  be  used.  This  heal  sink  will 
produce  a  temperature  rise  of  10  degrees 
C/Watt,  When  selecting  a  heat  sink  keep  in 
mind  that  the  specifications  of  the  heat  sink 
must  give  fess  heat  rise  than  the  device.  In 
other  words,  the  degrees  rise/Watt  will  be 
smaller  or  equal  to  the  permissible  heat  rise 
of  the  device-  Note  that  when  mounting  the 
diodes  to  the  heat  sinks  that  silicone  heat 
conducting  grease  should  be  used  on  the 
diodes  as  well  as  the  mica  insulating  washers 
as  shown  in  Fig,  1  T 

As  previously  determined  the  transistor 

chosen  will  dissipate  61  Watts  under  the 
conditions  defined*  In  order  to  determine 
the  amount  of  heat  sinking  required  it  is 
necessary  to  determine  the  maximum  per- 
missible device  temperature  rise  for  a  dissipa- 
tion of  61  Watts,  the  maximum  dissipation 
that  we  previously  calculated.  If  you  have 
access  to  charts,  this  temperature  rise  is  easy 
to  find-  In  the  absence  of  charts,  the 
derating  factor  given  in  Table  2  is  used.  The 

derating  factor  is  a  factor  that  tells  us  the 


VHF     Engineering    —    Transformers,    capacitors, 

diodes,    power    suppfy    kits,    regulator  chips,   .iH 

resistors,  etc. 

Allied     Electronics    —    Transformers,    capacitors, 

diodes,   powver  supply    ktts^   re^lator  chips    .lO 

resistors,  etc,  1%  precision  resistors. 

Verada  —  Transformers. 

Poly  Paks—  Diodes,  regulator  chips. 

Note  —   Prices  and  availability   will  change  from 

time    to    time.    VHF    Engineering    manufactures 

power  supplies  and  wilt  sell  individual  components 

to  experimenters  with  no  minimum  order. 

Table  7.  Additional  sources  for  parts, 

reduction  in  wattage  which  must  be  applied 
against  the  maximum  wattage  as  the  temper- 
ature rises.  For  example^  for  the  2N6355  the 
derating  factor  is  1 .2  Watts/ Deg*  C.  Thus  for 
every  degree  centigrade  above  room  temper- 
ature^  the  wattage  must  be  reduced  by  1.2 
Watts.  As  the  temperature  rises,  the  power 
dissipation  decreases.  This  factor  can  be  used 
to  determine  the  maximum  permissible 
device  temperature  rise.  This  temperature 
rise  is  determined  by  the  formula: 

Temp  rise    - 

(maximum  wattage  —  required  wattage) 

derating  factor 

Thus  in  our  example,  the  maximum  wattage 
is  150  Watts,  the  required  wattage  dissipa- 
tion is  61  Watts,  the  derating  factor  is  1 .2 
W/deg,C,  and 

Temp  rise  = 
1 50-61 


K2 


=  74  degrees  rise, 


In  this  case,  as  long  as  the  temperature  of 
the  device  does  not  increase  by  more  than 
74  degrees,  we  will  be  operating  within  safe 
bounds.  Note  that  we  are  talking  about  a 
temperature  rise  in  this  case,  so  in  order  to 
use  the  previous  formula  we  would  have  to 
add  the  ambient  room  temperature  to  get 
the  maximum  temperature,  but  then  we  turn 
right  around  and  subtract  the  room  tempera- 
ture. Thus,  the  previous  formula  can  be 
modified  for  cases  where  we  are  talking 
about  "temperature  rise'*  as  follows: 

_     „  .  temperature  rise 

Cooling  capacity  =      ,>    :  ^.^ 7ur7;/\ 

^     ^       ^         dissipation  (Watts) 

In  our  example  we  have:  Cooling  capacity  = 
74/61  =  1,2  degrees  C/Watt  The  heat  sink 
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ATTENTION  CLEGG  22 

OWNERS 

Vanguard  has  a  frequency  synthesizer 
made  for  your  rig.  You  get  2,000 
thumbwheel  selected  channels  from 
140.000  to  149.995  MHz  in  5  kHz 
steps  at  ,0005%  accuracy  over  the 
temperature  range  of  -10  to  +60  C, 
and  your  cost  ts  only  $149,95  com- 
plete with  all  connecting  hardware*  A 
Vanguard  synthesizer  will  add  con- 
siderable value  to  your  rig  by  making 
it  equal  to  the  latest  transceivers 
selling  for  over  $500- 
For  complete  details  and  photo  see 
our  full-page  ad  in  the  July  issue  of  73 
MAGAZINE,  or  for  more  information 
call  (212}  468-2720  between  9  AM 
and  4  PM  Monday  through  Friday - 

NOTE:  WE   HAVE  UNITS  IN  STOCK 
FOR  IMMEDIATE  C.O.D.  SHIPMENT. 

VAT^GUARD  J.ABS 

196-23  Jamaica  Ave.,  Ho!  I  is.  New  York   1 1423 


required  must  have  a  thermal  resistance  of 
less  than  L2  degrees  C/Watt.  A  Thermalloy 
6421 B  with  a  thermal  resistance  of  1  degree 
C/Watt  would  be  a  good  selection  in  this 
application.  It  is  important  to  use  liberal 
coatings  of  heat  conducting  silicone  grease 
on  the  transistor  and  associated  insulating 
mica  washers. 

Summary 

It  is  difficult  in  a  brief  article  to  go  into 
every  detail  required  in  order  to  produce  a 
correct  and  exact  power  supply  design  to  fit 
a  driven  set  of  requirements,  so  the  approach 
that  has  been  taken  with  this  article  is  to 
include  substantial  safety  factors  so  that  the 
analysis  and  arithmetic  could  be  simplified. 
The  author  recognizes  that  lower  rating 
components  could  be  used,  but  then  exact 
calculations  and  extensive  analysis  would  be 
required-  If  the  experimenter  follows  the 
design  steps  given  in  this  article,  the  result 
will  be  a  reliable,  moderately  priced  power 
supply  which  most  experimenters  can  easily 
build. 

W1HCI 


■  ■ 


Ham  gear,  test  equipment  or  stereo  gear  accepted  for  trade  in  for 

State  of  the  Art  High  Fidelity  Components 


NEW  from  such  famous  names  as  Kenwood,  Epicure,  Accuphase,  Lux,  Sony, 
BGW,  Teac,  Ferrograph,  Revox,  Uher,  Bic,  Th ernes.  Dual,  Shu  re,  Stax, 
Altec,   Koss,  Sennheiser,  UREI,  Gale,  Maxell,  Dokorder,  Discwasher,  Jennings, 

Hervic,  BASF  and  others. 

All  equipment  fully  tested  before  shipment 
Shipped  PPD  anywhere  in  U.  S. 
Contact  Greg  Curry, 
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New  Heath  Ham  Accessories 


New  solid  state  Heathkit 
Electronic  Keyer.. 49.95 

Sending  code's  easy  with  the  HD-1410  whether 
you're  operating  base  or  portable.  The  dot  and 
dash  paddtes'  travel  and  tension  are  easily  adjust- 
able. When  the  two  paddles  are  treated  as  one* 
the  HD-1410  operates  like  a  single-paddle  keyer 
with  dot  and  dash  memories.  Iambic  operation 
forms  most  characters  with  reduced  wrist  move- 
ment. Dots  and  dashes  are  self-completing  and  al- 
ways in  proper  proportion.  During  construction,  you 
select  the  speed  range  you  want  up  to  35  words 
per  minute  or  up  to  60  words  per  minute.  Operates 
on  120  VAC  or  12  VDC.  Adjustable  sidetone  fre- 
quency, built-in  speaker,  headphone  jack,  weighted 
base.  Styled  to  match  our  famous  **SB"  line. 

Kit  HD-1410,  5  lbs.,  mailable  . . , . 49:95* 

HD-1410  SFECIFIDATIONS- Keying  Speed:  Vanable  from  under  10 
to  over  35  or  from  under  10  to  over  60  wpm.  Keying  Output,  Posi* 
tive  Vme  to  Ground:  max.  voltage  open  circuit  or  spikes  —  300 
volts.  Max.  current  -  200  mA.  Keying  Output,  Kegative  Line  to 
Groiiitd:  max.  voltage  open  circuit  or  spikes  —  200  volts.  Max,  cur- 
rent —  10  mA.  Audio:  internal  speaker  or  jack  for  optional  hi*Z 
(at  least  500  ohms)  headphones.  Sidetone;  adjustable  from  500 
to  1000  Hi.  Internal  Controls:  sidetone  frequency,  paddle  tension, 
paddle  traveJ.  Rear  Panel  Contiections:  AC  power  cord,  12-volt 
power  input  keyer  out,  headphones,  receiver  audio  in,  ext  key- 
Temperature  Range:  O^C  to  +40°C  (typ.  —10*^0  to  +40'^C)  or 
approx.  50^F  to  lOS^F.  Power  Requirement:  120/240  VAC  C:i:10%), 
60/50  Hz,  3.5  watts  or  10-14. S  VOC,  negative  ground,  150  mA. 
Dimensions:  approst,  3"  H  x  5''  W  x  71/2"  D.  Net  Weight:  3  Jbs, 


HEATHKIT  ELECTRONIC  CENTERS  — 
Units  of  Schlumbarger  Products  Corporation 
Retail  prices  slightly  higher. 

ARIZ.:  Phoenix;  CALIF.:  Anaheim,  Ei  Cerrito,  Los  Angeles, 
Pomona,  Redwood  City,  San  Diego  (La  Mesa),  Woodland 
Hills;  COLO.:  Denver;  CONN.:  Hartford  (Avon);  FLA.;  Miami 
(Hialeah), Tampa;  GA.:  Atlanta;  ILL,:  ChlcagOp  Downers  Grove; 
INO.:  Indianapolis;  KANSAS:  Kansas  City  (Mission);  KY.: 
Louisville;  LA.:  New  Orleans  (Kenner)^  MD.:  Baltimore,  Rock- 
Vilie;  MASS.!  Boston  (Wellesley);  MICH.:  Detroit;  MINN,: 
Minneapolis  (Hopkins);  MO.:  St.  Louis(Bndgeton}  NEB.iOmaha; 
NJ.:  Fair  Lawn;  N.Y.:  Buffalo  (Amherst).  New  Yofl<  City,  Jeri- 
cho (L-L),  Rochester.  White  Plains;  OHIO:  Cincinnati  (Wood- 
lawn),  Cleveland,  Columbus,  Toledo;  PA.:  Philadelphia.  Pitts- 
burgh; R,L:  Providence  (Warwick);  TEXAS:  Dallas.  Houston; 
VA.i  Norfolk  (Vs.  Beach);  WASH.:  Seattle;  WIS.:  Milwaukee. 


New  solid  state  Heathkit 
Dip  Meter... 59.95 

A  better  dip  meter  at  lower  cost.  The  Cofpitts  os- 
cillator covers  1.6  to  250  MHz  in  fundamentals 
with  MOS-FET  paraphase  ampf ifier  and  hot-carrier 
diodes  for  more  sensitivity  and  better  dip.  Q-mul- 
tiplier  for  greater  detector  sensitivity  and  respon- 
sive 150^A  meter  movement  for  positive  resonance 
indications.  Phone  jack  for  modulation  monitoring. 
Solid-state  design  and  9-volt  battery  operation. 
Custom  molded  gray  carrying  case  protects  the 
meter  and  the  7  color-coded,  pre-adjusted,  ptug-in 
coils  in  transit,  and  makes  a  handy  storage  place. 
Build  it  in  one  evening.  Nearly  everything  mounts 
on  two  circuit  boards.  And  when  you  finish,  you'll 
have  the  best  dip  meter  around  —for  a  lot  less 
money. 

Kit  HD-12S0,  less  battery,  4  lbs.,  mailable,  ,59-95* 


Send  for  FREE  Catalog 
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HEATH 


Schlumberger 
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Heath  Company 
Dept.  11-10 
Benton  t^rbor 
Michigan  49022 


Q  Please  send  my  frea  t975  Heathkit  Catalog. 

□  Enclosed  is  $ »  plus  shipping 
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BOMAR  CRYSTALS  FOR  2IVITR  FM 
73  MAGAZINE  PUBLICATIONS 
QST  PUBLICATIONS 
EMERGENCY  BEACON 
NEWTRONICS 
TEN-TEC 


Largest  inventory  of  used  equipment  in  the  Boston  area, 

NEW  ENGLAND'S  FRIENDLIEST  HAM  DEALER 


TUFTS 


^adio  Electronics 


386  Main  St.,  Medford  MA  02155 
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the  ONLY 

DESENSE 

thing  to  do ! 


Why  do  all  repeaters  eventually  go  to  a  DUPLEXER?  For  exactly  the  same  reason 
you  will  for  your  repeater  ...  it  makes  the  repeater  work  a  whole  lot  better.  You  can 
repeat  much  weaker  stations  because  a  duplexer  (a  good  duplexer)  greatly  reduces 
desense  ,  -  .  helps  get  rid  of  ugly  intennod  .  .  .  evens  up  the  coverage  of  your 
transmitter  and  receiver  by  virtue  of  using  one  single  antenna  for  everything. 

There  are  other  advantages  to  you  in  using  a  duplexer  (a  good  duplexer)  such  as  the 
need  for  one  and  only  one  antenna  ,  ,  ,  one  feedline  .  .  .  and  when  you  figure  the  cost 
of  a  real  good  gain  coUinear  that  is  not  to  be  ignored. 

There  are  good  duplexers  and  there  are  el  cheapo  d  up  lexers.  The  main  difference  is 
that  good  ones  (guess  which?)  have  substantially  lower  loss,  which  increases  the  range 
of  the  repeater  ,  .  .  less  intermod  .  .  .  and  considerably  less  zapping  of  the  receiver 
front  end  or  the  transmitter  final  .  .  .  ask  some  sony  repeater  groups  about  that! 


Two  Models  to  Choose  From 

The  four  cavity  NoRF  is  designed  to  work  with  tube  type 
gear  where  the  degree  of  rejection  is  not  as  critical  as  il  is 
with  that  solid  state  stuff,  if  youVe  running  tubes  and  are 
going  to  keep  it  that  way,  this  is  all  you  need,  so  why  buy 
more?  MOD.  62-1  6  cavity/ 135-1 65  MHz.  Power  25nW, 
Isolation  greater  than  lOOdB  600  kHz.  Insertion  loss  9dB 
min.  Temp  stable  over  wide  range. 
FOB  Boston  ......... PRICE  $349.00 

The  six  banger  is  all  you  need  or  will  ever  need  for  the 
most  delicate  of  trandstora.  MOD.  42-1  4  cavity,  same  as  6 
cavity,  except  isolation  greater  than  80dB  600  kHz,  insertion 
loss  .6dB  max,  1  OB  Boston PRICE  $249,00 


Proven  design.  Over  150 
sold  in  U.S.,  Canada  and 
Europe.  Construction  - 
welded  aluminum  iridfte 
and  silver  plated.  All  parts 
professional  quality. 
Everything  supplied-  Can 
be  assembled  &  tuned  in 
one  evening.  No  special 
tools.  Receiver  &  trans- 
mitter can  be  used  for 
tuneup. 


ORDER  FROM 


TUFTS 


^adio 
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386  Main  St..  Medford  MA  02155 


NEW  ENGLAND'S  EXCLUSIVE  DEALER 
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METER  CIYSTALS 


STICK 


We  can  ship  C.O.D.  either  by  parcel  post  or  U.P.S.  Orders  can  be  paid  by:  check, 
money  order,  Master  Charge,  or  BankAmericard,  Orders  prepaid  are  shipped 
postage  paid.  Phone  orders  accepted.  Crystals  are  guaranteed  for  life.  Crystals  are  all 
$5.00  each  (Mass.  residents  add  1  bi  tax  per  crystal).  U.S.  Funds  Only 
We  are  authorized  distributors  for:  Icom  and  Standard  Communications  Equip- 
ment. (2  meter) 

Note:  If  you  do  not  know  type  of  radio,  or  if  your  radio  is  not  listed,  give  either 
fundamental  frequency  or  formula  and  loading  capacitance. 

LIST  OF  TWO  METER  CRYSTALS  CURRENTLY  STOCKED  FOR 
RADIOS  LISTED  BELOW: 


1.  Drake  TR'22  5. 

2.  DrakeTR-72  6. 

3.  Genave  7. 

4.  Icom/VHF  Eng.  8. 


Ken/Wilson 

Regency  HR'2A/HR212/Heathkit  HW-2C2 

Regency  HR-2B 

S.B.E.  9.  Standard 


The    first   two  numbers  of  the   frequency  are   deleted  for   the  sake  of  being 
non-repetitive.  Example:  146.67  receive  would  be  listed  as  -  6.67R 


1.6.01T 

2.  6.61R 

3.  6.04T 

4.  6.64R 

5.  6.07T 
6-  0.67R 
7.  6.10T 

8.6.70R 


9.6.13T 
10.  6.73R 
U.  6.145T 

12.  6.745R 

13.  6.16T 

14.  6.76R 

15.  6.175T 

16.  6.775R 


17.  6.19T 

18.  6.79R 

19.  6.22T 

20.  6.82R 

21.  6.25T 

22.  6.85R 

23.  6.28T 

24.  6.88R 


25.  6.31T   33. 

26.  6.91R  34. 

27.  6.34T   35. 

28.  6.94R  36. 

29.  6.37T  37- 

30.  6.97R  38. 

31.  6.39T  39. 

32.  6.99R  40. 


6.52T 
6.52R 
6.94T 
7.60T 
7.00R 
7.63T 
7.03R 
7.66T 


41.  7.06R  49. 

42.  7.69T  50. 

43.  7.09R  51. 

44.  7.72T  52. 

45.  7.12R  53. 

46.  7.75T  54. 

47.  7.15R  55. 

48.  7.78T  56. 


7.18R 
7.81T 
7.21R 
7.84T 
7.24R 
7.87T 
7.27  R 
7.90T 


57. 
58. 
59. 
60. 
61. 
62. 
63. 


/•30R 
7.93T 
7.33R 
7.96T 
7.36R 
7.99T 
7.39R 


CRYSTALS  FOR  THE  IC-230  SPLITS  IN  STOCK:  13.851111  MHz; 
13.884444  MHz;  13.917778  MHz.  $6.50  ea. 

Buy  the  STANDARD  146 /A  W/T  for  ONL  Y  $298 
and  receive  a  $60  MERCHANDISE  CREDIT  good 
for  the  following  accessories: 


SPIC\  v\. 


SR-CSA  DESK  TOP  CHARGER  S43.00 

SRC' ATI  9  RUBBER  DUCKY  ANTENNA  $6.00 

N/-CAD  BATTERIES  (70  REQUIRED)  $2.00 ea. 

CRYSTALS    (UNIT    COMES    WITH    34/94    AND 

DIRECT)  $5.00  ea. 

SR-C-PT3644  LEATHER  CASE $8.50 
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Microphrone: 

Dimensions: 

might: 

Supplied  with  2  chanoels; 


SPECIFICATIONS 

Inlernal  dyr^rniC  tvf v 

32  01.  max.  (irtciudmg  baner^es) 
t46.S4Tx/^K  (naiionsl  calling  channel) 
UG.34Tx/l4G.94  R}«  (repeater  chenn«t) 
imifml  2"  dyf^cnH; 


Frequtncy  rirtgt. 

Number  q\  channels: 

Channel  spread 

Input  voltage  (negaiivt  ground); 

Cifcuitry: 

Current  drain: 


CASH,  CHECK  OR  M,0.  ONLY  TO  QUALIFY  FOR  W/T  SPECIAL 


143  10  T49  MHz 
5 

2  MHz  rnax. 
T2.5Vdi;i2l)% 
All  sdljd  i!s1i 
ISfnaiquftoM  imx.. 
lOOma  recetv«  m43(. 
Q.&2A  transrmt  mix 


STORE  HOURS:    MON^FRI:  NOON-9  P,M 


SAT:  10  A,M.'6  P.M. 


46  PEARL  STREET  punMc  (citj  471  R427 
QUINGY  MA,  02169  ^^^ ''  ^'^  ^^^^ 


©mmmnioirDDO 
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U  Stork  WBODWV 
605  Harriet  Ave.  4^604 
ShoreviewMN  55112 


Digital  Logic 


Dov\^n  Through 


Months 


Since  their  inception  a  few  years  ago, 
integrated  circuits  have  had  a  great 
impact  on  the  world  of  electronics.  Many 
new  logic  types  have  been  introduced, 
particularly  digital,  because  they  allow  the 
designer  much  greater  latitude  in  his  choice 
of  voltage  and  current  levels  than  do  analog 
devices* 

This  new  technology  has  brought  with  it 
new  terms  and  abbreviations  which  seem  to 
have  left  a  number  of  hams  confused.  I  n  this 
article  I  will  try  to  clear  up  this  confusion  by 
reviewing  the  popular  types  of  IC  logic 
families, 

RTL 

The  first  type  of  \C  that  came  into 
general  usage  was  resistor  transistor  logic 
(RTL).  Its  basic  configuration  is  shown  in 
Fig.  1,  A  high  atone  or  both  inputs  turns  on 
the  corresponding  input  transistor  which 
produces  a  low  at  the  output 

It  should  be  remembered  that  the  circuits 
shown  are  not  discrete  components  but 
rather  are  contained  on  a  microscopic  piece 
of  Silicon, 

RTL  has  several  serious  shortcomings:  (1) 
slow  speed  with  a  maximum  of  about  10 
MHz;  (2)  low  fan  out,  that  is,  one  output 
can  drive  only  a  few  inputs,  and  (3)  poor 
noise  immunity-  Because  of  these 
deficiencies  afmost  all  of  the  RTL  ICs  being 
produced  today  are  for  replacement.  If  you 
happen  to  run  across  any  RTL  ICs  they  will 
probably  be  from  either  the  900  or  MC700 
series. 


DTL 

Next  on  the  scene  was  diode  transistor 
logic;  its  basic  gate  is  shown  in  Fig.  2.  A  low 
at  one  or  more  of  the  inputs  forward  biases 
that  input  diode,  causing  the  diodes 
connected  in  series  with  the  transistor  base 
to  go  into  a  nonconducting  state;  the 
transistor  turns  off  and  the  output  goes  high* 
DTL  never  was  widely  used  as  it  soon 
evolved  into  an  improved  type  of  logic  called 
TTL. 


TIL 

Before  delving  into  TTL,  let's  first  take  a 
look  at  transistor  switching  speed.  If  we 
apply  0  volts  to  the  base  of  a  transistor  there 
will  be  almost  no  charge  carriers  in  the  base 
and  the  transistor  is  off.  As  we  increase  the 
base  voltage  the  number  of  charge  carriers  in 
the  base  increases  and  the  transistor  begins 
to  conduct  Finally  we  reach  saturation 
where  there  are  a  large  number  of  charge 
carriers  in  the  base,  the  collector  to  emitter 
voltage  is  very  low  and  the  transistor  is  fully 
on.  Switching  speedy  then,  is  determined  by 
how  quickly  we  can  get  these  charge  carriers 
into  and  out  of  the  base- 
Transistor  transistor  logic  is  shown  in  Fig- 
3,  Its  input  functions  like  DTL  with  the  base 
emitter  junctions  acting  as  the  input  diodes 
and  the  base  collector  junction  as  the  base 
diodes.  The  difference  arises  during  turnnDff, 
when  the  transistor  action  of  Ql  reduces  the 
charge  carriers  in  Q2  more  rapidly  than 
would  a  diode.  A  further  increase  in  speed 
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Fig.  1,  RTL  ga te. 

results  from  the  totem  pole  output  where 
the  transistors  are  always  in  opposite  states. 
These  transistors  change  state  whenever  the 
output  switches,  increasing  the  turn-on  or 
turnoff  current  to  the  next  stages. 

The  maximum  speed  of  TTL  is  about 
15-20  MHz,  although  selected  devices  may 
go  higher.  Because  it  is  better  suited  to 
integration  techniques  than  RTL,  the  circuit 
complexity  of  each  IC  can  be  increased* 

The  7400  series  of  TTL  ICs  arc  widely 
available  and  are  the  most  inexpensive  ICs 
on  the  market  today.  One  good  example  of 
the  use  of  TTL  is  the  K20AW  frequency 
counter, 

Schottky  TTL 

A  Schottky  TTL  gate  is  like  a  standard 
TTL  gate  with  the  exception  that  each 
transistor  has  a  Schottky  diode  connected 
across  it  as  shown  in  Fig,  4.  This  diode 
reduces  the  number  of  charge  carriers  in  the 
base  when  the  transistor  is  on.  Less  time  is 
needed  to  deplete  the  base  region  of  carriers 
and  to  turn  the  transistor  off-  This  results  in 
switching  speeds  of  50  to  60  MHz. 

Most   Schottky   TTL   gales    are    of  the 
74S00  series.  They  and  DTL  are  compatible 
with  conventional   TTL:   No  interfacing  is 
needed, 
ECL 

Emitter  coupled  logic  is  the  fastest  logic 
available  today.  It  carries  the  non*satu rated 
idea  of  Schottky  TTL  even  further.  A  basic 
gate  is  shown  in  Fig.  5, 

An  important  thing  to  remember  when 
discussing  ECL  is  that  when  a  transistor  is  in 
the  active  or  forward  biased  region  the 
emitter  is  about  ,7  V  more  negative  than  the 
base.  A  voltage  of  — T3  V  is  applied  to  the 
base  of  Q3,  putting  it  in  the  active  region 


Fig.  2,  DTL  gate. 

and  making  the  emitter  voltage  —2  V  {—1.3 
V  —  .7),  If  the  inputs  are  held  to  say  -T5  V 
(low),  Q1  and  02  will  both  be  reverse  biased 
and  off.  This  turns  Q4  on  producing  a  low  at 
output  T  Q5  is  off  and  output  2  is  high.  If 
we  now  apply  —J  V  to  either  or  both 
inputs,  that  input  transistor(s)  will  go  into 
the  active  region,  the  emitter  voltage  will  rise 
to  —1.4  V  (—.7  —  .7)  and  Q3  is  reverse 
biased,  turning  it  off.  Both  the  outputs  will 
then  change  state.  Note  the  small  voltage 
swings  used:  The  transistors  are  off  or  barely 
into  the  active  region. 

The  big  advantage  in  using  ECL  is  speed; 
rates  of  over  1  GHz  have  been  obtained.  The 
sacrifice  we  make  for  all  this  speed  is  power, 
ECL  consumes  roughly  3  to  4  times  more 
per  gate  than  TTL.  Because  oT  this,  ECL  use 
is  limited  to  high  speed  applications  such  as 
large  scale  computers  and  frequency  counter 
prescalers-  Although  rarely  available  from 
surplus  dealers,  the  MECL  10000  scries  is 
the  most  common. 

MOS 

All  of  the  ICs  we  have  discussed  so  far 
have  used  bipolar  transistors;  let's  now  look 
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Fig.  X  TTL  gate. 
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SCHOTTKY 
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p 


Fig.  4.  Transstor  with  Schottky  diode  connected 
across  it. 

at  ICs  that  use  MOSFETs  (metal  oxide 
semiconductor  field  effect  transistors).  In 
Fig.  6(a)  the  output  Is  high  unless  both 
inputs  are  high,  which  pulls  the  output  to 
ground.  In  Fig.  6(b)  a  high  at  either  input 
turns  on  the  input  transistor  and  grounds  the 
output. 

Because  of  the  simplicity  of  the  MOS 
circuit  (only  a  few  transistors  are  used),  and 
the  fact  that  a  MOSFET  can  be  made  smaller 
than  a  bipolar  transistor,  MOS's  claim  to 
fame  is  density.  Calculators  and  memories 
(up  to  4k  now)  are  two  uses.  The  1103  is 
quite  famous  as  it  was  the  first  large  (Ik)  IC 
memory  and  made  computer  manufacturers 
consider  replacing  their  core  memories  with 
ICs.  However,  the  1103  requires  some  very 
critical  timing  sequences,  and  should  be 
avoided  by  the  amateur. 

MOS  also  exhibits  low  power 
consumption,  but  its  shortcoming  is  speed,  2 
to  5  MHz.  That  figure,  though,  is  certain  to 
improve  with  new  designs  and  in  fact  several 
manufacturers  have  announced  faster 
models. 

Unless  otherwise  stated  all  the  large  (256 
bits  or  more)  memories  and  shift  registers 
you  see  advertised  in  73  are  MOS. 

CMOS 

Complementary  metal  oxide  semi- 
conductor ICs  were  originally  developed  for 
the  military,  and  since  have  become  very 
popular  in  the  industrial  market.  CMOS  is 
slow  but  uses  very  little  power.  As  shown  in 
Fig.  7,  CMOS  contains  both  N  and  P  channel 
MOSFETs.  A  high  at  the  input  turns  02  off 
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O    (X/TPUT   I 
OUTPUT  2 


V--5.2V 


Fig.  5.  ECL  gate. 

and  01  on,  forming  a  low  at  the  output. 
With  a  low  input,  Q2  is  on  and  Ql  off, 
resulting  in  a  high  at  the  output.  In  both 
cases  the  resistance  between  the  power 
supply  and  ground  is  very  large  as  Ql  or  Q2 
is  always  off.  The  only  time  CMOS  draws 
more  than  negligible  power  is  when  it 
changes  state.  The  low  power  consumption 
of  CMOS  is  significant  at  low  frequencies 
but  disappears  as  speeds  of  1  to  2  MHz  are 
reached.  The  speed  of  CMOS  can  reach  that 
of  TTL  if  the  gates  are  deposited  on 
sapphire.  Dubbed  SOS  for  silicon  on 
sapphire,  this  new  family  has  not  been 
produced  in  large  quantities  due  to  cost  and 
the  increasing  speed  of  conventional  MOS. 
The  noise  immunity  of  CMOS  is 
excellent.  Also,  it  is  unique  in  that  it  can 
operate  over  a  wide  range  of  supply  voltages; 
typically,  anywhere  from  3  to  1 5  volts  will 
do. 

CMOS  comes  in  three  series:  74C00, 
CD4000,  and  MCI  4000.  The  logical 
functions  of  the  74C00  gates  match  that  of 
TTL  7400  gates,  but  one  type  cannot  be 
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Fig.  6.  Two  MOS  ga  tes. 
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A  PRECISION 
WAVEFORM 

GENERATOR 

ATA 
PRICE  YOU 

CAN  AFFORD. 


The  Hickok  Model  270  Function 
Gejierator  gives  you  a  lot  more 
waveform  generating  capability 
than  you'd  expect  for  its  price, 

■  Puts  stable,  calibrated,  high 
quality  sine,  square  and 
triangle  waveforms  from  1 
Hz  to  500  kHz  at  your 
fingertips. 

■  With  external  connectioits 
you  can  produce  logic 
pulses,  sweeps  and  ramps, 
AM  and  FM  outputs,  phase 
and  frequency  shift  keying 
signals,  tone  bursts  and 
more. 

■  It's  an  audio  generator  and 
much  more. 

At   your  distributor  or  write   us 
for  our  4-page  technical  brochure, 

$16600 
HICKOK 


the  value  innavat;ar 

INSTRUMENTATION  &  CONTROLS  DIVISION 
THE  HICKOK  ELECTRICAL  INSTRUMENT  CO. 
10514  Dupont  Avenue  •  Cleveland.  Ohm  44108 
[21B)  541-8060      •      TWX   810-421*9286 
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Fig.  7.  CMOS  inverter, 

directly  substituted  for  another,  CD40XX 
and  MCMOXX  ICs  are  equivalent  pin  for 
pin* 

Back  to  Bipoiar 

It  is  interesting  to  note  how  integrated 
circuits  have  caused  a  complete  turnaround 
in  the  world  of  design.  During  the  early  days 
of  radio,  when  vacuum  tubes  were  used, 
designers  tried  to  keep  the  number  of  active 
elements  to  an  absolute  minimum-  This  held 
true,  though  to  a  lesser  extent  when  transr 
istors  appeared.  But  with  ICs,  transistors  are 
easy  to  make  and  passive  elements  like 
resistors  are  to  be  avoided.  The  early  IC 
designs,  RTL  and  TTL,  seem  to  be  merely  an 
extension  of  discrete  circuits  employing 
many  resistors.  Later,  MOS  was  developed 
using  only  transistors^  resulting  in  denser  and 
more  efficient  ICs. 

Bipolar  designers  looked  at  MOS  and 
found  they  could  apply  MOS  ideas  to  their 
ICs.  The  first  of  this  new  breed  of  transistor 
only  bipolar  ICs  is  called  integrated  injection 
logic  (KL),  which  its  makers  claim  has  an 
excellent  speed  to  power  consumption  ratio. 
The  first  uses  of  KL  are  in  microprocessors 
(brains  of  a  computer)  and  watch  circuits. 
Also  in  development  are  other  bipolar  types 
such  as  C^L,  CHI L  and  SI L.  As  they  become 
available,  these  new  bipolar  types  will 
probably  cause  TTL  to  decline  in 
importance  and  will  replace  MOS  in  many 
designs. 

Integrated  circuit  technology  is  still  quite 
young  and  merits  close  attention.  There  are, 
I  am  sure,  many  new  developments  yet  to 
come. 

. . .  WB#DWV 

Reference 

A  Modem  VHF  Frequency  Counter,  Peter  A. 
Stark  K20AW,  73,  May,  July,  September  1972, 
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Compatible  with  all  sub-audible  tone  systems  such  as:  Private  Line, 
Channel  Guard,  Quiet  Channel,  etc. 

— 1»  Powered  by  6-16vdc,  unregulated 

•  Microminiature  in  size  to  fit  inside  all  mobile  units 
^and  most  portable  units 

•  Field  replaceable,  plug-In,  frequency  determining  elements 
"jc  eel  lent  frequency  accuracy  and  temperature  stabilij 

lutput  level  adjustment  potentiometer 

-ow  distortion  smewave  output  ^^ 

*'  /^^va'table  in  alf^lA  tone  frequencies,  67.0  Hz-203.5  Hz, 

lunlty  to  RF  ~ 

*     tion  built-in 


1|> 


om 


n 


*     l»:      ^ 


$29.95  each 

Wired  and  tested,  complete  with 
K-1  element 


eofflmuAlcolion/  #pecfcilUl# 

P,  O.  BOX  153 
BREA,  CALIFOfiNJA  92621 

(714)  998*3021 


K-1   FIELD  REPLACEABLE, 
PLUG-fN,  FREQUENCY 
DETERMINING   ELEMENTS 

$3.00  each 


NEW 


FROM 


TRI  Model  5165    1000  MHz  Frequency  Counter      $895 
TRI  Model  5163      250  MHz  Frequency  Counter      $295 


MODEL  5165 


/rffiiirfrii    iiuiiiitwi     •% 


MODEL  5163 


^1000  MHz 

Automatic  noise 
suppression 

10mV  sensitivity 
8  digits/LED 

NEW! 

$895 


^250  MHz 

25mV  sensitivity 
8  digits/LED 

NEW! 

$295 


NOW  AVAILABLE  FROM  TECO! 

CALL  OR  WRITE  FOR  COMPLETE  SPECIFICATIONS 


p.  0.  Box  1050  •  Garland.  Texas  75040 


TOLL-FREE  CALL 

800-527-4642 

(In  Texas  call  collect  214-348-8800) 
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A  GREAT  SCOPE- 

AT  A  GREAT  PRICE 

r 

■ 

$1 295  (Reconditioned) 
WHILE  THE  SUPPLY  LASTS 


HEWLETT  PACKARD  1707B 

DUAL  CHANNEL.  75  MHz  BANDWIDTH,  10  mV/DIV  SENSITIVITY, 
SWEEP  SPEEDS  FROM  0.1  /aSEC/DIV  TO  2  SEC/DtV.  DELAYED 
TIME  BASE  FROM  0.1  fiSEC  TO  2  SEC  DELAY.  EXTERNAL  HORIZ 
INPUT  -  DC  TO  1  MHz.  CHANNEL  A  OUTPUT  -  100  mV  PER  DIV. 

MANUFACTURED  BY  HEWLETT  PACKARD  -  SOLD  BY  TUCKER 
TUCKER  ELECTRONICS  has  a  limited  quantity  of  reconditioned 
HEWLETT  PACKARD  1707B  OSCILLOSCOPES  in  like  new  condition. 
These  units  are  complete  with  aft  standard  accessories  and  instruction 
manual.  The  current  list  price  on  these  scopes  is  SI  995  -  by  buying 
now  from  TUCKER  ELECTRONICS  you  save  $700  (that's  35%)  and 
get  immediate  delivery.  The  HP  1707B  is  covered  by  our  famous  30 
day.  unconditional,  money-back  guarantee  and  our  90  day  parts  and 
labor  warranty, 

SOME  INFORMATION  ABOUT  TUCKER  ELECTRONICS  - 
Chances  are  you  won't  have  any  warranty  problems,  but  it's  reassuring 
to  know  that  TUCKER  ELECTRONICS  is  the  nation's  largest  supplier 
of  quality  reconditioned  test  equipment.  We  also  distribute  12  lines  of 
new  lest  equipment  and  also  operate  the  South  wests'  largest  inde- 
pendent repair  and  calibration  laboratory. 

HOW  TO  ORDER  THE  HEWLETT  PACKARD 

1707B  OSCILLOSCOPE  - 

It's  easy.  Just  call  our  toll-free  WATS  line  (800-527-4642)  and  ask  for 

test  equipment  sales.  Your  area  salesman  will  assist  you  in  completing 
your  purchase  He's  a  good  man  to  know  whenever  you  have  test 
equipment  requirements. 

TOLL-FREE  CALL  800-527-4642 


ELECTRONICS  •  COMPANY 

P.  0.  Box  1Q50  •  Garland,  Texas  75040 
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TECO  has  the 

newest 


from  Denton- 


The  Brand  New  160-V  Vertical  Antenna 

Another  eye  opener  from  Dentron,  this  new 
vertical  antenna  will  solve  your  160«  80  and 
40  meter  problems, 

•  Efficient  Vertical  Design 

•  Self  Supporting 

•  Weatherproof 

•  Quick  &  easy  one  man  installation 

•  Covers   160,   80   or  40   meter   band   with 
only  one  adjustment, 

Ii0-40V  Antenna  $79.50  ppd,  USA 


• 


Here  is  another  Dentron  first, 
a  six  band  antenna  tuner  de* 
signed  to  solve  virtually  any 
matching  problenn  you  may 
have. 

•  Covers  all  bands  160  through 
10   meters 

Handles  maximum  legal  power 
Matches  coax  feed,  random 
wrre  and  balanced  tine 

•  Includes     heavy     duty     balun 
for  balanced   line 

■  Black  wrinkle  finish  cabinet 

160-10  Super  Tuner        $119.50 

ppd.  USA 

Be    ready   for   restructuring   — 

Special  Supertuner  handles  3 
KW  PEP  amplifiers  — 

$229.50  ppd.  USA 


This  Is  the  low  cost  way  to 
match  almost  any  random 
length  wire  on  the  five  most 
used    HF    bands. 

•  Covers  80  through  10  meters 

•  Handles  maximum  legal  power 

•  Matches  random   length   long 
wire  antennas 

•  Features  Dentron  quality  and 
value 

Model  80-10  Antenna  Tuner 

$49.50  ppd.  USA 


/ 


""^i^ 


TECO 


P.O.  BOX  1050 

a  subsidiary  of  Tucker  Electronics  Co. 
1717  S.  Jupiter  Rd.     GARLAND.  TX.  75040 

800-527-4642  toll  free 
In  Texas  Call  214-348-8800 
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THE  FIRST  AND  STILL 
THE 

the  exciting  super 

compact  IC230 


Itfll 


PUT  OVER  67  CHANNELS  IN  THE  PALMS  OF  YOUR  HANDS 

SPECIAL  FEATURES: 

No    More    Crystals   .    •    .     Over  67     .  <  .    fully   synthesized  channels  available. 

All  Channel  Capability  .  ,  .  Travel  with  confidence  that  you'll  be  able  to  work 
all  repeaters  along  the  way- 
Super  Compact  ,  .  .  2,28"  high  x  6.14'*  wide  x  9.72"  deep  at  a  weight  of  only 
5.5  lbs. 

Quick  Dismount  Mobile  Mount .  .  .  Allows  quick  car  installation. 

Easy  Operation  ,  ,  .  Punch  up  frequency,  select  repeater  or  simplex  mode,  and 
you're  on  the  air,     (A  crystal  may  be  added  for  a  unique  repeater  frequency,) 

Modular  Construction  ...  In  case  of  a  problem,  modules  can  easily  be  removed 
and  sent  for  repair,  A  replacement  module  will  be  air  mailed  to  minimize 
down  time. 

Super  Hot  Receiver  ,  .  ,  Better  than  .4uv  /  20db.  sensitivity,  helical  filters  to 
eliminate  intermod  .  .  .  plus  a  super  E  filter  and  a  mosfet  front  end. 

IF   THERE    IS  A  SIGNAL,   YOU'LL   HEAR    IT   ON    THE    10-230! 


TECO 


a  subsidiary  of  Tucker  Electronics  Co. 
P.O.  BOX  1050  1717  S.  Jupiter  Rd.     GARLAND,  TX.  75040 

214—348-1560 
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Bill  Pasternak  WA6i  TF 
14725  Titus  St  =4 
Panorama  City   CA  91402 


Madison  Avenue  must  think  that  I 
am  some  sort  of  filthy  stob,  since 
every  other  commercial  1  see  on  the 
bool>tube  seems  geared  to  convince 
me  that  the  rest  of  society  will  not 
accept  my  presence  unless  1  shower 
with  this  br^nd  of  soap,  spray  myself 
with  that  brand  of  deodorant  and 
brush  my  teeth  with  some  super-duper 
toothpaste,  I  hate  to  disillusion  all 
those  egos  back  on  Madison  Avenue, 
but  though  they  believe  it  or  not,  I 
think  I  am  a  bit  more  intettigent  than 
the  average  10  year  old  child  and  do 
have  the  ability  to  decide  what  I  want 
to  purchase  without  their  rather 
tasteless  attempts  at  convincing  me 
that  I  am  wrong  . .  .  that  what  they 
are  pitching  is  far  superior  to  what  I 
prefer*  This  for  me  holds  true  in 
anything  I  purchase,  be  it  for  my 
personal  use  or  that  of  the  family. 

I  judge  a  product  by  performance 
and  cost,  not  by  how  well  some  ad 
agency  has  done  in  pitching  it.  With 
everything  costing  more  and  more 
each  day,  I  have,  like  many  of  you, 
become  a  ''price  buyer";  I  took  for 
the  best  bargain  and  have  found  that 
in  many  cases  the  less  touted  product 
seems  to  surpass  the  more  heavily 
touted  one.  I  guess  that  this  whole 
thing  ends  up  to  me  being  tired  of 
being  bombarded  with  ad  after  ad  on 
TV  for  things  that  1  could  care  less 
about,  and  a  rationalization  as  to  why 
I  do  what  t  can  to  support  the  public 
access  media  —  maybe  not  as  much  as 
I  wish  financially,  but  at  least  giving  it 
a  plug  in  this  column  from  time  to 
time.  There  is  nothing  on  the  tube  to 
match  the  overall  creativity  that  is 
presented  uninterrupted,  and,  in  the 
field  of  children's  entertainment,  I 
have  yet  to  see  anyone  else  come  close 
to  CTW  {Children's  Television  Work- 
shop). If  I  am  going  to  watch  TV  for 
an  evening,  I  far  favor  the  non- 
commercial kind  to  the  commercial 
variety.  Try  it  yourself  some  evening; 
forego    that  well   touted  spectacular 


with  its  well  touted  sponsoi^  for  an 

evening  with  commercial  free  tele- 
vision and  then  let  me  know  how  you 
feel.  I  know  how  f  feel. 

So  much  for  the  media  soapbox; 
now  back  to  the  amateur  radio  soap- 
box and  a  continuation  of  where  we 
left  off  last  month,  covering  events  on 
.76  up  until  July  9th  or  10th.  I  am 
happy  to  report  that  the  malicious 
interference  to  WR6ABN  has  gone 
bye-bye,  but  my  feelings  toward  the 
persons  or  person  responsible  for  it 
remain  the  same:  The  perpetrators  are 
naught  more  than  malcontents  within 
the  amateur  radio  community  and 
therefore  in  my  mind  have  forfeited 
their  right  to  be  called  "Brother  or 
Sister  Ham".  I  still  feel  that,  for  the 
good  of  the  amateur  service,  they 
must  be  exposed  for  what  they  are  so 
that  the  next  person  considering  such 
action  will  think  twice,  I  can  hack  a 
lot  of  tripe,  but  expanding  a  bad 
situation  through  the  use  of  willful 
and  malicious  jamming,  expanding  a 
confrontation  to  include  people  who 
are  users  of  a  given  repeater,  in  this 
case  WR6ABN,  and  caring  tess  about 
what  transpires  on  .76  fs  a  sickening 
and  thoughtless  transgression  on  the 
rights  of  ABN's  user  populace.  In  a 
similar  vein,  the  same  holds  true  for 
WR6AKC,  since  no  matter  how  you 
look  at  it,  its  sole  purpose  was  to  play 
havoc  with  AJL.  AKC,  thankfully,  has 
gone  away. 

The  latest  in  the  situation  of 
WR6AJL  itself  is  that  it  will  continue 
to  operate,  but  not  on  .16  -.76.  While 
still  unconfirmed  at  this  time,  the 
most  recent  information  has  it  that 
AJL  is  vacating  .76  and  will  be  moving 
to  147,75  in/147.15  out;  in  other 
words,  as  a  ,16A76  repeater,  AJL  has 
failed.  More  important  than  the  fact 
that  it  has  failed  are  the  reasons  why. 
While  there  will  be  many  discussions 
both  on  and  off  the  air  covering  this 
topic,  including  many  differing  views, 
I  rather  think  that  the  answer  is 
obvious.  It  was  not  the  anti-AJL 
action  on  the  part  of  the  .76  simplex 
operators  or  the  stand  of  the  SCR  A 
that  was  responsible,  but  simply  the 
fact  that  AJL  did  not  garner  the 
necessary  support  in  user  populace 
that  was  necessary  for  it  to  survive 
and  prosper.  If,  tn  fact,  it  had  been 
able  to  have  its  usership  multiply 
quickly,  1  suspect  that  it  might  have 
been  able  to  prosper,  even  with  all  the 
hell  that  was  thrown  up  against  it. 
Whether  it  was  because  of  apathy  or 
just  plain  uninterest  on  the  part  of  the 
Southern  California  two  meter  FMers, 
it  never  was  able  to  obtain  the  support 


necessary    in    the   form   of   ongoing 

day-today,  hour-to-hour  usership,  and 
for  the  moment,  the  uneasy  status 
quo  that  was  .76  before  AJL  has 
returned.  But  for  how  long? 

True,  AJL  has  failed,  but  sometime 
in  the  future  unnecessary  confronta- 
tions such  as  this  are  bound  to  arise 
once  more.  Some  other  group  or 
individual  will  get  the  bug  to  see  that 
this  area  does  indeed  have  a  J  6/* 7 6 
and/or  a  .347.94  repeater,  open  for  all 
to  use,  and  again  vne  will  go  through 
the  same  kind  of  panic  situation.  That 
is,  unless  action  is  taken  now  to 
remedy  this  situation.  Possibly  the 
best  remedial  action  possible  would  be 
the  establishment  of  repeaters  on  one 
or  both  of  these  channels,  operated  by 
those  parties  which  have  the  vested 
interests  in  those  channels.  A  .16A76 
repeater  operated  under  the  auspices 
of  the  simplex  users  group  could  serve 
the  purpose  of  providing  repeater  type 
operation  when  necessary,  and,  at  the 
same  time,  .76  could  be  used  for 
simplex  when  a  repeater  was  pot  of  a 
necessity  to  extend  communication 
range.  Use  of  a  lock-out  receiver  and 
"quiet  hours"  for  the  system  during 
the  major  morning  and  evening 
commute  times  could  write  a  final 
"The  End"  to  a  situation  that  will 
only  keep  reoccurring  as  times  go  on 
—  a  situation  that  only  makes  enemies 
out  of  amateurs  who  in  reality  should 
be  friends.  No,  this  idea  is  not  mine; 
it's  more  of  s  summarization  of  a 
number  of  discussions  between 
simplex  people  that  I  have  listened  in 
on,  and  in  my  mind  is  a  reasonable 
alternative  to  an  ongoing  struggle 
between  the  relay  and  non-relay 
factions  of  the  Southern  California 
FM  community.  Let's  see  what  the 
future  brings . ,  , 

As  you  may  have  noted  in  reading 
LW  during  the  past  few  months,  the 
.16A76  vs  .76  simplex  controversy 
was  not  the  only  problem  of  signifi- 
cance in  this  area,  although  it  has  been 
by  far  the  most  boisterous.  If  we  must 
discuss  problems,  and  that  seems  to  be 
the  thing  these  days,  then  the  one  of 
u  nsa  nctio  ned,  uncoordinated 
repeaters  deciding  to  Jump  an  already 
assigned  channel  is  a  definite  para- 
mount issue.  Simply,  even  with  the 
inverted  split-split  channef  pairs  in 
use.  Southern  California  is  just  about 
out  of  space  on  two  meters  for  r^w 
systems.  Yet,  week  after  week,  the 
SCR  A  Technical  Committee  receives 
applications  for  frequency  coordina- 
tion on  two  meters.  I  don't  know  the 

Continued  on  page  148 
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HtGGflMBOTHAM:  I  don't  believe 
any  of  the  CommissiQners  have  CB. 
But  we  have  quite  a  few  employees 
who  have  citizens  band.  It  varies  from 
very  bad  to  very  good,  depending 
upon  where  you  are  and  what 
channels  you  have  to  listen  on. 

BOURNE:  ts  the  FCC  planning  on 
preventing  CB  dealers  from  selling 
Amateur  transceivers  such  as  Yaesu 
that  cover  11  meters  with  over  200 
W3tts  to  CBers?  This  is  quite  a 
common  problem. 

HIGGINBOTHAM:  I  know  it  is,  I 
think  one  of  the  things  thafs  going  to 
happen  is  the  (FCC's)  next  step  —  and 
I  admit  that  this  is  not  a  step  I  like  to 
take,  because  I  don't  think  always  the 
answer  to  solving  problems  is  more 
rules.  But  we  have  so  many  people 
who  are  attempting  to  find  ways  to 
operate  outside  the  intent  of  the  rules 
that  we  are  going  to  have  to  go  to 
type  acceptance  of  amateur 
equipment.  If  that  happens,  I  think 
that  Yaesu  is  going  to  have  to  modify 
its  units.  I  just  feel  that  any  standard 
we  adopt  (should  not  allow  type- 
acceptance  of)  any  unit  with  11  meter 
band  labeled  on  it 

BOURNE:  Doesn't  type  acceptance  of 
amateur  radio  equipment  almost 
defeat  the  Amateur  Radio  Sen/ice 
concept  of  "building  your  own 
equipment"? 

HIGGINBOTHAM:  As  we  envision 
type  acceptance  of  Amateur 
equipment,  it  would  be  applied  only 
to  commercially  available  Amateur 
gear.  That  would  be  only  as 
manufactured  by  manufacturers, 
which  permit  Amateurs  to  make 
changes.  I  think  it  would  probably 
mean  that  you  would  get  better 
equipment.  It  probably  is  going  to 
mean  that,  for  example,  some 
Amateur  linears  or  power  amplifiers 
are  going  to  have  filters  which  will  not 
permit  their  use  on  any  of  the  Class  D 
channels.  But  that  may  add  a  little  to 
the  cost.  I  do  believe  there  area  large 
number  of  manufacturers  out  there 
who  bufid  devices  and  they  get  by 
under  the  fact  that  they  can  be  sold 


legatly  to  the  Amateur  market,  but 
they  do  not  advertise  them  in 
legitimate  Amateur  trade  journals. 
They  advertise  them  in  CB  journals 
and  truckers'  magazines.  They  do 
throw  in  a  little  caveat,  "Not  legal  on 
1 1  meters/'  but  to  me  it's  just  a 
blatant  invitation  to  citizens  banders 
to  buy  their  equipment,  and  that's  the 
only  market  they  have.  And  we're 
going  to  clean  that  up,  I'm  convinced 
of  it. 

BOURNE:  /  sure  hope  so.  But  what 
disturbs  me  most  about  what  is 
happening  on  CB  is  what  it^'s  doing  to 
the  vital  Amateur  Radio  Service.  In 
other  words,  the  potential  Novice  is 
not  going  into  Amateur  Radio  —  he  is 
going  into  CB  because  he  can  just  run 
down  to  his  focal  (CB  equipment 
store),  buy  a  radio,  not  even  bother 
getting  a  license^  plug  it  in,  and  he's 
on  as  a  hobbyist,  f Using  CB  as  a 
hobby  is  illegal,  according  to  Section 
95.83(a)  (J)  of  the  FCC  rules.)  In  high 
schools,  for  example,  you  no  longer 
find  large  groups  of  Amateurs; 
instead,  you  find  larger  groups 
involved  in  CB  illegally,  as  a  hobby. 
Ali  over  the  country^  young  people 
are  missing  out  on  such  a  vital  hobby 
(as  Amateur  Radio),  that  can  trigger 
their  interests  toward  getting  elec* 
tronics  engineering  degrees,  for 
example.  But  a/I  they  are  learning  now 
is  how  easy  it  is  to  break  FCC  rules 
and  regulations. 

HIGGINBOTHAfVt  I  know  that's  a 
problem,  I  don't  quite  know  what  the 
answer  is,  I  think  it's  beyond  the 
realm  of  possibility  to  expect  us  to 
institute  some  kind  of  exam 
procedure  for  CB  ...  with  the  large 
number  of  applications  we  are  now 
recerving  per  month. 

BOURNE:  What  is  it  per  month  now? 

HIGGINBOTHAM:  I  think  last  month 
(May)  there  were  about  190,000  good 
applications.  The  month  before  there 
were  about  140,000.  We  get  over 
200,000  pieces  of  mail  in  our  Gettys- 
burg  office  every  month, 

BOURNE:  How  much  of  a  backlog  is 
there  now  in  opening  mail? 


HIGGINBOTHAM;  I  think  it's  about 
T6  or  17  days.  That's  too  long.  We 
would  like  to  open  mail  the  day  we 
receive  it  If  we  receive  a  late  delivery, 
open  it  the  next  day. 

BOURNE:  Do  you  think  establishing 
a  point-of-sale  license  might  clear  that 
up? 

HIGGINBOTHAM:  No. 

BOURNE:  Are  you  planning  on 
pursuing  that  any  further? 

HIGGINBOTHAM:  We  would  like  to 
have  some  sort  of  a  procedure  that 
would  permit  an  off-the-shelf  type 
customer  to  begin  operation  quickly, 
if  we  can.  That  kind  of  a  procedure, 
whether  you  call  it  point-of-sale  or 
some  kind  of  condrtional  or  mterim 
license,  will  not  solve  our  application 
backlog,  because  applications  will  still 
have  to  come  in  and  will  still  have  to 
be  processed.  That  can  only  be  solved 
by  manpower  in  our  present  state.  We 
feel  that  we  made  a  tot  of  changes; 
we've  reduced,  almost  an  irreducible 
minimum,  the  amount  of  information 
we  ask  for  on  applications-  At  the 
present  time,  we  get  out  of  our 
processing  staff  about  50,000  appli- 
cations per  man  year  of  effort.  That 
means  an  average  application  is  in  an 
examiner's  hands  about  two  minutes. 
We  are  still  looking  at  other  pro- 
cedures we  can  utilize  to  update 
efficiency,  but  I  don't  think  that  we 
are  going  to  be  able  to  make  a  real 
dent  there.  So  we  have  two  separate 
problems.  One  of  them,  giving 
someone  an  immediate  operating 
authority,  is  a  public-service  type  of 
thing.  We  think  it's  in  the  public 
interest  to  serve  people  quickly  who 
want  to  be  licensed.  On  the  other  side 
of  it,  the  manpower  is  related  to  that, 
but  I  don't  think  it's  very  realistic  to 
gear  up  enough  people  to  process 
200,000  applications  a  month,  on  a 
two-  or  three-day  turnaround  basis, 
which  would  be  highly  desirable. 


I 


BOURNE:  Jumping  back  to  AT  IS  - 
since  that  would  use  an  ASCII-type  of 

transmission  system  which  you  would 
have  to  monitor,  are  there  any  plans 
to  further  the  allowance  of  ASCII  on 
Amateur  Radio  for  radio  tele  type 
transmissions?  The  Commission 
denied  a  request  a  few  years  ago  for 
ASCII  privileges,  due  to  the  fact  ^at 
ft  could  not  Justify  to  the  public  the 
purchase  of  monitoring  equipment  for 
ASCII  transmissions  from  Amateurs. 
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But  now  that  ATIS  might  be 
estabfished  with  ASCII,  and  the 
Commission  therefore  would  have  to 
have    ASCII    monitors,    this    reason 

would  no  longer  be  valid.  So  are  there 
any  plans  to  allow  this? 

HlGGtlSlBOTHAM:  I  think  we  may 
have  a  petition  renewing  that  request. 
(The  American  Radio  Relay  League 
recently  submitted  such  a  petition.) 
We  are  going  to  have  to  take  another 
took  at  that.  As  I  envision  ATIS,  if  we 
get  ATIS,  we  are  insisting  upon  a 
standardized  system  on  the  theory 
that  we  would  have  a  standardized 
readout  device.  It  would  probably  be 
a  Nixie*tube  or  LED  display  type  of 
unit  which  is  designed  to  work  on  just 
the  call  letter.  You  might  also  have  to 
include  provision  to  handle  the  unit 
number  because,  if  we  go  to  ATIS, 
I'm  sure  that  users  will  want,  in 
addition  to  call  letters,  a  unit 
identifier*  1  think,  in  the  case  of 
Amateur  Radio,  that  that  turndown 
was  based  upon  our  inability  to 
monitor  the  text.  1  don't  think  that's 
going  to  be  changed  by  ATIS.  It  will 
have  limited  digital  readout 
capabilities.  1  would  assume  that  we 
are  going  to  have  to  have  those  devices 
specially  built,  initially. 


BOURNE;  ASCII,  if  it's  done 
correctly^  would  not  take  up  any 
additional  bandwidth,  and  would 
allow  for  much  more  experimentation 

on  Amateur  Radio,  which  is  what  the 
service  is  all  about 

HIGGirjBOTHAM:  Tm  not  really  that 
hung-up  on  prohibition  of  ASCII  . ,  - 
(just  because)  we  cannot  decode  the 
text  As  a  practical  matter,  if  you 
really  want  to  read  it,  you  can  record 
it;  it's  laborious,  but  you  can  do  it 
manually, 

BOURNE:  On  the  RACES  docket,  is 
anything  going  to  happen  in  the  near 
future? 

HIGGINBOTHAM-    If  you  looked  at 

any  of  the  comments,  I  think  you 
would  appreciate  it  was  a  touchy 
proposal.  I  had  one  serious  concern 
about  it,  I  think  that  there  has  been  a 
widespread  growth  of  abuses  of 
Amateur  Radio  by  local  governments, 
in  their  desire  to  get  additional  Local 
Government  facilities,  that  has 
nothing  to  do  with  RACES  programs. 
That  concerns  me,  because  I  think 
that  when  that  happens  the  Amateur 
community  has  been  had,  1  think  the 
Commission  has  not  been  dealt  with 


fairly.  That's  been  son  of  held  up. 
The  chief  of  that  branch  has  been 
vacant  since  John  Johnston  left  jL 
We've  been  trying  to  find  someone 
and  it  was  recently  posted.  I  think 
when  we  get  that  job  finished  this  fall, 
we  will  pick  up  the  RACES  rule- 
making and  do  something  with  it 
Meanwhile,  1  consider  some  of  the 
other  items  to  be  of  more  immediate 
importance,  such  as  crossbanding 
rulemaking,  and  the  matter  of 
assignment  of  two-letter  calls  to  the 
Extra  Class.  I  think  those  matters  will 
be  addressed  before  we  get  to  RACES, 


BOURNE:  Is  your  staff  up  to  full 
capacity  now,  in  alt  the  various 
branches? 


HIGGINBOTHAM;  No.  We  are 
understaffed  in  a  number  of  areas,  but 
at  the  moment  we  are  about,  I  think, 
one  over  our  year-end  ceiling.  We  have 
a  normal  employment  level  and  a 
year-end  ceiling  ieveL  At  the  moment, 
Amateur  and  Citizens  is  one  position 
low,  and  the  rest  of  our  divisions  are 
staffed  at  current  authorized  strength. 
We  have  one  that  is  two  over. 

BOURNE:  Do  you  think  that  Qass  E 
CB  will  really  take  hold,  considering 
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and  these  hundreds  of  stores  are  just  about  every  type 

you  could  imagine,  from  small  to  large,  electronics  stores, 

radio  stores,  newsstands,  small  family -run  businesses,  etc.  etc. 

All  of  them  are  benefitting  from  our  attractive  magazine  discount 

and  unbeatable  returns  policy. 

You'll  find  73  Magazine  to  be  another  service  feature  to  your  customers 
that  increases  store  traffic  and  provides  you,  the  retailer,  with  a  tidy  profit- 
Interested?  Send  us  a  note  on  your  letterhead  and  we'll  rush  off  the  materials 

you'll  need  to  begin  ordering  73.  It's  as  simple  as  that 


Send  to: 


Magazine 

Retail  Sales  Dept. 

Peterborough,  NM.  03458 
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{the  relative  inactivity  of}  Class  A  on 
460  MHz?  Why  would  CBers  suddenly 
want  to  go  on  220  A/fHz  FM?  Them  is 
no  long-distance  ''skip*'  to  work  there^ 
that  they  are  working  Hiegally  on  11 
meters. 

HtGGINBOTHAM:  The  same  thing 
that  has  made  Amateur  repeaters  go, 
on  2  meters.  I  think  that  there  will  be 
widespread  mu  (tichannel  equipment 
available  at  reasonable  prices.  I  feel 
that  if  we  have  Class  E  there  has  to  be 
soma  provision  for  repeaters. 

BOURISIE;  Who  would  run  these 
repeaters!^ 

HIGGINBOTHAM;  That  raises  a 
question  as  to  how  we  would  do  ft. 
They  may  be  somewhat  like  the  SMRs 
(Specialized  Mobile  Radio  carriers) 
that  we  are  talking  about  in  Docket 
18262.  Or  they  may  be  club -type 
operations,  I  would  think  it  could  be 
done  by  clubs  of  CBers, 

BOURNE:  But  clubs  are  virtually 
groups  of  hobbyists.  In  other  words, 
why  would  a  CB  group  even  form, 
since  CB  is  supposed  to  be  used  as  a 
toGi?  Can  you  reaily  trust  a  group  of 
hobbyists  which  shouldn't  even  exist 


in  the  first  place  to  run  a  repeater 
legally?  Or  shouldn't  it  be  some  other 
type  of  setup,  maybe  even  a  new 
commercial  service  established  to  run 
repeaters  for  CB? 

HI  GGINBOTHAM;  Well,  perhaps. 
One  of  the  things  that  bothers  me  a 
little  bit  there  would  be  creating 
something  that  might  be  regulated  as  a 
common  carrier.  Traditionally,  that, 
in  my  opinion,  hasn't  worked  all  that 
welL  It's  beset  with  applications  to 
deny,  protests,  and  so  on.  Of  course, 
we  would  envision  there  a  shared 
service  with  no  protection,  so  maybe 
it  could  work. 

BOURNE:  Or  do  you  think  there 
might  be  so  many  takers  for  the  new 
Communicator  (proposed  code -free 
class  of  Amateur)  license,  if  this  goes 
throu^,  that  there  won 't  even  be  any 
need  for  Class  E? 

HIGGINBOTHAIVI:  That's  one  of  the 
things  we  said  we  wanted  to  evaluate. 
My  guess  would  be  that  we  are  not 
going  to  have  a  flood  of 
Communicator  licensees.  I've  heard  at 
Amateur  meetings  someone  walk 
around  and  say,  "Count  to  three/' 
When  a  person  says,  'Three/'  they 
say,  "You've  just  passed  the  test  for 


your  Communicator  license,"  The  fact 
that  we  say  "no^ode  Amateur" 
doesn't  mean  that  we  are  not  going  to 
insist  upon  some  sort  of  an 
examination  to  show  knowledge  in 
regulatory  and  operational  and 
technical  aspects  of  use  of  radio. 

BOURNE:  What  are  some  other 
current  prefects  that  you  are  working 
on? 

HIGGINBOTHAM:  In  Amateur  and 
Citizens,  we  are  very  seriously 
considering  handling  Docket  20120  — 
CB  expansion  —  in  two  parts.  The  first 
Report  and  Order  will  address  the 
AM-versus-sideband  issue,  because  we 
fee!  there  are  a  lot  of  users  that  have 
to  be  told  what  we're  going  to  do.  We 
need  to  do  something  about  changing 
the  inter/intrastation  designation,  f 
think  we  are  going  to  drop  all 
designations  of  inter/intra 
frequencies.  We  will  retain  the 
emergency  channel.  The  second  part 
would  be  the  availability  of  additional. 
channels.  Because  we  do  have 
neighbors  on  the  north  and  south  of 
us,  who  are  operating  in  the  same 
band,  I  don't  feel  that  we  can  go  to  a 
Report    and    Order    until    we    work 

Continued  on  page  144 
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NO  MORE  IIME  OUTS! 


The  RT-1   R-F.  actuated  tinner  puts  an  end  to  timed  out 

repeaters  forever. 

NO—    Connections    to    your    rig*    (CARRIER 

TRIGGERED) 

NO—  Clocks  to  watch. 

NO—  Switches  to  throw. 

The   RT-1    leaves  you  free  to  concentrate  on 

your   driving   and  your   QSO.   Just  preset   the 

timer  to  any  time  from  0-3  minutes  and  forget 

it.    Every    time    you    transmit,    your    carrier 

triggers   the  unit   which  times  until  the  preset 

value  IS  reached  then  gives  an  audible  tone.  If 

your  carrier  is  dropped  before  the  end  of  the 

timing  interval,  the  timer  resets  instantly  and  is 

ready  for  the  next  transmission. 


Range:   0-3  Minutes  in  5  sec,  steps. 
Voltage:    12-16  Volts  DC. 
Accuracy:   ±3%  from  +10  to  +120  Degrees  F, 


WR/TE  FOR  LITERA  TURE 

AOQ    QC    ^'^^  $1.50  postage  and  handling  (NJ 
v027»  %/0   residents  Bdd^  sales  taxi. 


RONOTEK 
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OTTAWA  ONTARIO 
OCT  3-5 

The  1975  Radio  Society  of  Ontario 

Convention,  hosted  by  the  Ottawa 
Amateur  Radio  Club,  will  be  held  at 
the  Skyline  Hotel,  Ottawa  on  October 
3,  4  and  5,  1975,  Programs  fnclude:  9 
technical  forums  (including 
W2NSD/1,  73  Magazine's  Wayne 
Green),  commerciat  exhibits,  flea 
market  technical  displays,  C.R,C, 
satellite  display,  major  drawings  and 
door  prizes,  and  much  more.  The 
Skyline  Hotel  is  located  within  walk- 
ing distance  of  Parliament  Hill, 
National  Arts  Centre,  the  Royal  Cana 
dian  Mint  and  in  a  major  shopping 
area. 

EAST  RUTHERFORD  NJ 
OCT  4 

The  Knight  Raiders  VHF  Club's 
auction  and  flea  market  will  be  held 
on  Saturday,  October  4th,  at  St. 
Joseph's  Church  of  East  Rutherford, 
Hackensack  Street,  East  Rutherford. 
Free  admission,  free  parking,  refresh- 
ments available.  Talk-in  will  be  on 
146.52  and  146.94.  Fiea  market 
tables-  S5  for  full  table,  S3  for  half 
table.  Reserve  your  tables  in  advance 
by  writing  to  The  Knight  Raiders 
VHF  Club,  Inc.,  K2DEU  P.O.  Box 
1054,  Passaic,  New  Jersey  07055. 

WAKEFIELD  MA 
OCT  4 

Qoannapowitt  Radio  Association 
annual  auction,  greatest  and  oldest  in 
H.B.,  Saturday,  October  4th,  St 
Joseph's  Parish  Hall,  Wakefield,  Massa- 
chusetts, 10  am  to  4  pm,  doors  open  9 
am,  10%  commission,  no  minimura 
Door  prizes,  special  prizes.  Talk-in 
146.52 

MEMPHIS  TN 

OCT  4-5 

Memphis  is  beautiful  in  October! 
The    Memphis    Hamfest,    bigger    and 


better  than  ever,  will  be  held  at  State 

Technical  Institute,  Interstate  40  at 
Macon  Road,  October  4  and  5* 
Demonstrations,  displays,  MARS 
meetings,  flea  market,  prizes.  Talk-in 
on  3980,  .34-,94  and  MARS.  Contact 
Harry  Simpson  W4SCF,  Box  27015, 
Memphis  TN  38127  or  telephone  901 
358-5707, 


WARRINGTON  PA 
OCT  5 

The  Ml,  Airy  VHF  Radio  Club  (the 
Packrats)  are  holding  "Hamarama  75" 

at  the  Bucks  County  Drive-In  Theater, 
Route  611  (Easton  Rd),  Warrington, 
Pa.,  on  Sunday,  5  October  1975,8  am 
to  4  pm.  Registration  SI. 00,  tailgating 
$2  —  bring  your  own  table.  Parking 
for  1000  cars.  Talk-in  via  W3CCX/3 
on  52.525J  46.52  and  222.98/224.58 
MHz.  For  information  contact  Lee 
Cohen  K3MXM,  8242  Brookside  Rd, 
Elkins  Park.  Pa.  19117,  Phone  (215) 
M  £5-4942, 


CEDAR  RAPIDS  lA 
OCT  5 

Cedar  Valley  ARC  Hamfest. 
Commercial  displays  welcome. 
Advance  tickets  $1.50.  Prizes  are 
Icom  22A.  Wilson  HT,  Collins  30L1 
power  amp,  Cushcraft  beams  and 
many  more*  Overnight  camping  per- 
mitted. Talk-in  146.16/76,146.94  and 
3.97  MHz,  Advance  reservations 
CVARC,  Russ  Boone,  PO  Box  994, 
Cedar  Rapids  tA  52401,  (319) 
393-1080  after  5  pm. 


LEAGUE  CITY  TX 
OCT  5 

The  Tidelands  Amateur  Radio 
Society's  annual  hamfest  is  Sunday, 
October  5,  1975.  9  a.m.    til  ?  at  the 


Galveston  County  Park,  League  City. 
Advance  registration  Si. 50;  S2  at 
door.  Free  parking,  refreshments  avail- 
able. Main  drawing  for  door  prizes  will 
be  at  3:00  p.m.  Swap  booths  avail- 
able. For  information,  send  a  S.A,S.E. 
to  Luke  Sterling,  105  Seabreeze  Drive, 
League  City,  Texas  77573, 

NUTLEY  NJ 
OCT  6 

The  Nut  ley  Amateur  Radio  Society 
will  again  conduct  classes  in  Morse 
code  and  basic  electricity  and  radio 

theory  for  prospective  Novice  class 
amateur  radio  operators.  The  first 
class  will  be  held  on  Monday,  October 
6,  7:00  pm,  in  the  Nutley  Red  Cross 
Building,  169  Chestnut  Street,  Nutley 
NJ.  Interested  persons  should  write  to 
the     Society     or     telephone     the 

president  Noef  Scheffen  WB2LDN,  at 
201  661'2057. 

PARMA  OH 
OCT  10 

The  Parma  Radio  Club  of  Parma, 
Ohio,  suburb  of  Cleveland,  will  hold 
Its  first  fall  flea  market  on  October 
10,  1975.  The  time  is  8  pm  to  10:30 
pm.  The  location  is  in  the  basement  of 
the  Cardinal  Savings  and  Loan  build- 
ing, 5839  Ridge  Road,  Parma.  The 
club  is  requesting  a  donation  of  $1.50 
per  person  at  the  door.  (Children 
under  12  freej  For  more  information 
contact  John  Thomas  WBSJSC,  Presi- 
dent PRC,  3110  Grantwood  Drive, 
Parma  OH  44134, 

COLUMBUS  OH 
OCT  10-11 

On  October  10  and  11,  1975,  the 

ARRL  Great  Lakes  Division  Conven- 
tion will  be  held  in  Columbus,  Ohio, 
The  actual  site  is  on  the  north  side  of 
the  Ohio  State  Fairgrounds  just  off 
17th  Avenue.  There  will  be  a  number 
of  well^known  personalities  among  the 
amateur  radio  fraternity  there  both  as 
guests  and  as  speakers.  For  more 
information  contact:  Ira  Bickham, 
Chairman,  Industrial  Displays,  1423 
Thurell  Road,  Columbus,  Ohio  43229, 

SYRACUSE  NY 
OCT  1 1 

The  eleventh  annual  Radio  ama- 
teurs of  Greater  Syracuse  Hamfest  will 
be  Saturday,  October  1 1,  1975,  9  am 
to  6  pm  at  the  Syracuse  Auto 
Auction,  4  miles  south  of  Syracuse  on 
U.S.  Route  11  between  Nedrow  and 
LaFayette,  New  York.  Exhibitors,  flea 
market,    CW    and    Wiring    Contests, 


100 


73  MAGAZINE 


speakers,  forums,  panels  and  eyeball 
QSOs.  Lunch  counter,  nearby  camp- 
srte  and  Apple  Festival  for  whole 
family.  Tatk-in  on  3t/91,  Donation  S2 
at  door  —  before  October  1st  SI. 50. 
For  more  information  contact  Allan 
WA2UBT,  128  Atkinson  Avenue, 
Syracuse,  New  York  13207. 

WASECA  MN 
OCT  1 1 

The  5th  Annual  Southern 
Mrnnesota  Swapfest  will  be  held  on 
October  1 1,  1975  at  the  Waseca  Con> 
mynity  High  School  beginning  at  9 
am.  It  is  southern  Minnesota's  largest 
hamfest*  For  more  info  contact 
VARS,  Box  3,  \teseca,  Minnesota 
56093.  Sellers  bring  your  own  tables. 

MITCHELL  IN 
OCT  12 

The  Spring  Mill  Hamfest  will  be 
held  on  Sunday,  October  12,  1975  at 
Spring  Mill  State  Park  in  Mitchell, 
Indiana  with  Hoosier  Hills  Ham  Club, 
Inc.  Flea  market,  IRON,  IRCC,  rTN. 
Major  prize;  Drake  TR-4C,  second 
prize:  Drake  TR  22C,  pre  registration 
prize:  TR-22C,  bonus  registration 
prize:  TR'22C,  Gus  Grissom 
Memorial,  plenty  of  playground  and 
Bingo  for  XYLs  &  YLs*  Alt  regis- 
trations $2;  State  Park  admission 
extra.  Send  your  advance  registrations 
to  Hoosier  Hills  Ham  Club,  P.O.  Box 
375,  Bedford  IN  47421, 

STOUGHTON  MA 
OCT  12 

The  Minute  Man  Radio  Assoc. 
(M^M.R.AJ  of  Eastern  Massachusetts 
will  hold  their  annual  auction  Sunday, 
October  12,  1975  at  Stoughton  High 
School  in  Stoughton,  Mass,  at  12:30 
pra  This  event  is  rapidly  becoming 
the  largest  of  its  kind  in  the  area. 
Three  skilled  auctioneers  will  preside. 
Excellent  prizes,  quality  food  and 
snacks.  Everyone  welcome- 

LIMA  OH 
OCT  12 

The  Northwest  Ohio  Amateur 
Radio  Club  Inc.,  will  hold  its  Hamfest 
October  12,  1975  at  the  Allen  County 
Fairgrounds  in  Lima,  Ohio,  150  inside 
tables,  manufacturer's  displays,  door 
prizes,  dealer  tables  and  free  camping 
space  Saturday  night.  Tickets  advance 
$1.50  -  gate  S2.00.  Talk  in  52/52, 
94/94,  rptr,  07/67,  For  reservations 
tickets,  write:  NOARC,  PC  Box  211, 
Lima  OH  45802. 


GAITHERSBURG  MD 
OCT  19 

The  Foundation  for  Amateur  Radio 
will  hold  its  annual  hamfest  at  the 
Gatthersburg  Fairgrou  nds.  Gait  hers- 
burg  MD  on  Sunday  October  19, 
1975.  Featured  is  large  flea  market, 
food  service,  exhibits,  ladies  events, 
supervised  children's  program,  and 
many  prizes.  Main  events  are  all 
indoors-  Picnic  grounds  and  free  park- 
ing avaifable;  will  be  held  rain  or 
shine;  participation  fee  is  $1.50;  sales 
space  $5.00;  talk- in  service  provided; 
nearby  motel  rooms  available,  For 
information  write  or  call  Bill  Miller 
K4MM;  10919  Woodfair  Road,  Fair- 
fax Station  VA  22039;  telephone 
(703)  978^4020, 

VENTURA  CA 
OCT  24  26 

The  South  Western  Division  Con- 
vention will  be  held  October  24-26, 


1975  in  Ventura,  California,  (twill  be 
a  fun  filled  weekend  with  technical 
sessions,  exhibits,  contests,  banquet, 
prizes,   ladies'   program    and   no  host 

cocktail  party.  The  convention  will  be 
held  at  the  Ventura  County  Fair 
Grounds,  with  the  new  Holiday  Inn, 
just  two  blocks  away,  as  the  conven- 
tion headquarters. 

The  convention  rates  will  be  $18 
single,  S24  double,  S40  suites.  The 
Holiday  inn,  P.O.  Box  1628,  Ventura 
CA  93001. 


HARTFORD  CT 
NOV  12 

The    1975   New   England    Division 
ARRL  Convention  will  be  held  at  the 

Hartford  (CT)  Sheraton  and  Civic 
Center,  November  1-2.  For  exhibit 
space  contact  Carleton  Dane  W1  FXK, 
PO  Box  43!,  Canton  CT  06019, 


additions 

and 
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"How  About  a  Weather  SateHite 
Monitorr%  WB8DQT,  August,  1975, 
p.  45. 

The  IC  numbers  were  wrong  in  the 
caption  for  Fig.  1,  I C9  is  a  74121  and 
IC  10  is  a  741  op  amp.  The  correct 
data  was  in  the  parts  layout 

*J^    ifcX*   ^j^ 

#^  #^h  '^ 

Being  the  author  of  How  to 
Compact  Multtband  Dipofes  (August, 
1975,  p.  80),  I  am  getting  piles  of  mail 
concerning  a  misprint  of  the  antenna 

dimension  data. 

Under      "Antenna     Dimensions/' 


Dipole  A,  the  leg  dimensions  should 
read  as  follows: 

About  35'6"  of  wire,  cotl,  approx. 
5*  of  wire. 

I  ur^e  people  to  use  the  published 
formulae  to  determine  precise  wire 
length  values. 

Pfeter  Fischer  VE3GSP 

1379  Forest  Glade  Road 

Oakville,  Ontario 

m,J^     *Jj      fcTi* 
^^     ^rm     ^^ 

Associate  Peter  Stark  K20AW  notes 
tbat,  in  our  August  article  entitled 
"Surveying  the  DVM  Scene"  (page 
42),  we  omitted  several  good  D  VMs. 
Here  they  are.  -  Ed, 


Manufacturer 

Micronta 

(Radio  Shack) 

Non- Linear 

Systems 

B-K  Precision 


Model 


Price         Wired/ Kit       Pwr  Source    Digits  Disp. 


22-200     $119.95 


W 


AC/DC 


3% 


LM-3 


280 


s^.^*^ 


99.95 


W 


w 


DC 


DC/ AC* 


Optional  at  added  cost. 
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J.  K  Bach 

Ivy  Hill  Road 
Wa/den  NT  12586 


Megger  for  Peanuts 


It  was  back  in  WW  II  days.  My  landlady, 
Gladys,  had  these  goldfish  in  a  big 
aquarium,  a  husband  Al^  a  two-year-old 
Carol  and  a  cat  She  had  noticed  an  attrition 
in  the  goldfish  population  which  she 
attributed  to  the  feline.  She  was,  however, 
realist  enough  to  suspect  her  baby  daughter 

too.  As  the  resident  electronics  expert,  could 
I   invent  something  that  would  determine 

guilt  or  repel  —  without  harm  —  the  culprit? 
I  gave  this  some  thought  The  basic 
scheme  was  to  connect  the  light  line 
between  a  ground  screen  (you  could  get 
galvanized  iron  screen  in  those  days)  and  the 
water  itself.  The  fish  and  the  pipes  would 
probably  ionize  the  water  enough- 
Obvious  enough,  but  there  remained 
safety  considerations.  The  kid  was  a  card, 
and  definitely  not  expendable.  Limiting  re- 
sistances, sure,  but  how  big?  I  had  heard  15 
mA  put  forth  as  the  least  amount  of  current, 
applied  directly  across  the  heart,  that  would 
be  fataL  1  remembered  the  story  I  read  that 
in.  As  a  writer,  I  had  utterly  no  faith  in  it 
For  one  thing,  it  stated  an  unique  value,  not 
a  range.  Human  beings  vary  at  least  three  to 
one  in  susceptibility  to  inimical  influences. 


whether  electric,  ballistic,  chemical  or  a 
knock  in  the  head.  Taking  15  mA  as  a  point 
to  depart  a  long  way  from^  a  megohm  in  one 
side  of  the  line  seemed  like  a  conservative 
place  to  start  But  the  direct  other  side  — 
how  could  I  make  sure  the  other  side  stayed 
grounded?  Simple:  duck  the  problem,  put  a 
meg  in  each  side. 

Feeling  a  little  silly,  !  tested  the  system, 
while  Gladys  and  the  goldfish  watched 
curiously.  Like  all  old  radiomen,  Tm  a  sissy 
about  high  voltage-  Back  then,  about  once  a 
week,  I'd  get  the  charge  from  the  coupling 
capacitors  while  changing  coils  in  the  big 
transmitters  on  the  hill  (Lawrenceville).  This 
taught  me  to  watch  what  I  was  doing  and 
strengthened  my  vocabulary > 

J  didn*t  expect  to  feel  much,  considering 
the  '^decoupling'*  resistors.  But  I  did  expect 
to  feel  something,  if  only  a  tiny  tingle.  But 
still  thinking  of  the  baby,  I  decided  to  leave 
the  setup  alone  for  a  few  days  before 
dropping  resistance  values, 

Gladys  counted  her  herd  every  day,  and 
gave  me  the  unchanging  total  each  day  at  the 
supper  table.  Come  Saturday  night,  with  the 
baby   in   bed,   Al   got  out  the   bottle   and 
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poured  us  all  drinks-  Along  with  a  host  of 
other  things^  we  discussed  the  goldfish  and 
decided  the  cat  was  making  fools  of  us.  We 
weren't  drunk,  but  neither  were  we  sober 
enough  to  pass  up  an  experiment.  A!  caught 
the  cat  and  gave  her  to  me.  Kitty  didn't 
know  what  was  coming,  but  she  suspected 
she  wasn't  going  to  like  it. 

Taking  her  firmly  by  the  neck,  I  pushed 
her  head  so  that  her  nose  would  barely 
touch  the  surface  of  the  water.  At  the  exact 
instant  of  contact,  she  jerked,  f  tried  it 
several  times.  I  can't  tell  a  microsecond  any 
better  than  anyone  else,  but  it  seemed  to  me 
that  here  was  biological-electrical  rather  than 
nerve  response. 

Gladys  said,  *'Aw,  the  poor  kitty—*',  took 
her  from  me  and  shoved  her  whole  face 
under  the  water.  The  cat  exploded  out  of 
her  arms  and  escaped.  Puzzled,  I  dipped  my 
finger  in  again,  contacting  the  ground  screen 
with  my  other  hand.  If  I  got  hit,  Td  at  least 
fall  clear.  Nothing.  1  was  conscious  of  my 
audience  —  Al,  Gladys,  and  the  fish.  I  stuck 
my  own  nose  in  the  water.  Nothing.  I  stuck 
my  tongue  in  the  water  and  the  fish  backed 
away.  Nothing.  Not  even  the  coppery  taste 
you  get  from  a  dry  cell. 


We  concluded  that  the  setup  was 
working,  though  it  was  hard  to  see  how. 
Obviously,  the  cat  had  a  horror  of  that  tank. 
Cats  smell  very  well,  though  their  noses  are 
isotropic.  They  often  miss  a  bit  of  food 
within  reach,  while  a  dog  scans,  goes  into  a 
hunt,  and  locks  on  in  practically  one 
motion-  But  maybe  we  had  an  entirely  new 
biological  phenomenon  here.  Was  a  cat's 
nose  a  supersensitive  indicator  of  an 
electrical  charge?  It  certainly  seemed  so. 

Maybe  Td  go  down  in  history  as  the 
discoverer  of  something  called  'The  Kitty 
Effect,"  or  an  even  more  objectionable 
alternative.  We  all  had  another  drink,  and 
one  of  us  wondered  what  an  observer  who 
didn't  know  the  situation  would  have 
thought  of  our  antics.  This  broke  us  up,  and 
we  went  to  bed,  giggling. 

From  this,  I  did  learn  a  little.  The  limiting 
effect  of  a  resistance  is  instantaneous.  The 
system  was  a  big  voltage  divider,  and  the 
better  the  contact,  the  less  voltage  drop. 

I  forgot  all  this  for  twenty  years.  I  wound 
up  on  a  microwave  test  bench,  and  found 
out  a  lot  of  other  things.  You've  heard  of 
the  Miller  Effect?  Ever  see  any  evidence  of 
it?  I  did.  The  70  meg  i-fs  would  occasionally 
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RECHARGEABLE 

BATTERIES 

FACTORY  STOCKING 
DISTRIBUTORS 


AA 

$1.95 

SUB-C 

2.55 

C- 

4.02 

D 

6.13 

F 

9.53 

Button  Cells  &  Batteries 

Communication  Batteries 

to  fit  Sonar,  Drake, 

Motorola,  and  Johnson: 


CD-64 - 
CD6761  - 
CD6682  - 


39.00 
39.00 
30.90 


GELYTE/LEAD-ACID 
BATTERY  CHARGERS 

We  carry  a  full  line  of  tools,  tubes, 
transistors  and  accessories. 
WELLER  *  UIMGAR  *  XCELITE 
KLEfN*   G.E.  TUBES*   MOTHER, 

Minimum  billing  $10.00. 
Shipping  charges  and  sales  tax  where 
applicable.  Prices  subject  to  cfiange 
without  notice. 


54  WEST  45th  STREET 
IMEWYORK,  NX  1003B 

TEL:     212^687-2224     212-687-0720 


exhibit  it^  and  until  I  caught  wise,  drove  me 
up  the  walL  The  cause  was  defective  bypass 
capacitors  which  could  fail  in  a  variety  of 
ways.  They  could  go  open  or  shorted,  or  just 
lose  their  capacitance.  These  were  button- 
mica  feed-throu#i  types.  We  were  furnished 
an  excellent  GR  electronic  megger.  It  would 
measure  megohms  up  in  the  hundreds  or 
thousands,  I  don't  remember.  When  a  bypass 
had  as  little  as  one  meg  resistance  to  ground, 
it  was  time  to  get  rid  of  it  The  two  hundred 
fifty  volts,  and  the  heat,  would  break  it 
down  in  a  couple  of  weeks  and  you'd  get  the 
amplifier  back  from  the  field.  This  was  not 
good.  The  best  solution  was  to  replace  every 
cap  after  the  amplifier  was  in  service  for  a 
couple  of  years,  but  there  simply  wasn't 
enough  stock  to  permit  this. 

Good  as  it  was,  the  GR  megger  was  too 
much  instrument  for  the  job.  What  1  needed 
was  something  simple,  something  cheap  (1 
was  buying)  and  safe,  because  Ma  Bell  was 
watching.  It  should  be  small  —  the  GR  took 
up  too  much  bench  and  was  heavy  and 
clumsy. 

The  first  design  worked  very  well  in 
practice.  The  basic  standard  was  my  wrist- 
watch,  which  gave  me  better  than  one  part 
In  720  accuracy.  Lighting  juice  went  into  the 
little  plastic  box  to  a  DPDT  switch.  Thrown 
one  way,  it  merely  lighted  a  red  pilot  tight 
(neon);  the  other  way,  connected  it  through 
a  diode  to  a  filter  capacitor  for  a  primitive 
power  supply.  A  pot  regulated  the  voltage. 
The  slider  went  through  a  one  meg  limiting 
resistor  to  a  binding  post  The  ground  side  of 
the  pot  went  through  a  timing  capacitor  and 
another  one  meg  resistor  to  the  other 
binding  post.  Across  the  capacitor,  an  NE-2 
bulb. 

After  the  first  few  days,  I  forgot  all  about 
calibration,    except    for    the     most    basic 
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adjustment  What  I  needed  was  a  go,  no-go 
instrument  and  I  really  had  one  in  this 
gadget  All  I  really  wanted  to  know  was, 
would  the  cap  work  for  a  few  months,  or 
should  I  replace  it?  Twenty  megs  or  two 
hundred  was  OK.  Ten  wasn't. 

Of  course,  theory-wise,  you  are  'way 
ahead  of  me.  It  is  a  time-constant  deal;  when 
the  voltage  rises  to  63%  of  the  input  voltage, 
you  have  one  time  constant,  whether  it  is 
one  Farad  and  one  Ohm,  or  a  megohm  and  a 
microfarad,  right?  There  is  something  about 
that  63%  —  maybe  here  it  suddenly  becomes 
more  horizontal  than  vertical,  the  charging 
curve  —  and  anyway,  an  oscillator  will  come 
out  to  pretty  close  to  the  calculated  time- 
constant  value.  And  the  NE-2  is  both  a 
relaxation  oscillator  and  a  timing  Indicator, 
right? 

That's  what  /  thought  There  is  a  time 
constant  that  uses  63%  right  enough,  but  the 
time  constant  this  gadget  uses  is  very  far 
from  the  classic  one.  Instead,  it  is  time  taken 
for  the  NE-2  to  fall  from  the  firing  voltage 
of  maybe  70  volts  to  the  extinguishing 
voltage  of  about  69.  You  get  approximately 
a  one  volt  spread  between  these  values.  Of 
course,  the  timing  capacitor  size,  the  limiting 
resistor  sizes,  and  the  charging  voltage  are  all 

factors.  If  you  are  looking  for  resistance, 
then  you  juggle  voltage  and  timing  capacitor 
size,  until  you  come  up  with  the  proper 
value.  Of  course,  it  is  most  convenient  to 
vary  the  voltage  with  a  pot. 

It  surprised  me  that  the  ionize-non-ionize 
range  was  so  small.  I  expected  the  voltage  to 
drop  to  15  or  so.  The  CRO  sweep  tubes, 
884/885/6Q5  will,  but  remember,  they  all 
have  hot  cathodes  —  this  makes  all  the 
difference. 

In  actual  use,  I  discovered  that  the  safety 
switch  was  as  useless  as  the  well-known 
complementary  accessories  on  the  bull. 
Knowing  that  I  couldn't  possibly  be  hit,  I 
was  unable  to  remember  the  switch  and 
found  my  fingers  all  over  the  external 
wiring.  It  was  time  for  a  new  model.  Perhaps 
a  true  go-no-go  model  without  any  adjust- 
ments? No,  this  was  too  radical.  A  pot  and  a 
knob  and  a  hole  to  look  through  —  that  was 
the  idea!  And  while  I  was  about  it,  why  not 
get   rid  of  those  silly   binding  posts?  The 


THE  BEST  WA  Y  TO  MONITOR 
RADIO  CHANNELS  WITHOUT 

LISTENING 


TOUCH-TONE®  DECODER 

LOWEST  PRICE  EVER  OFFERED  FOR 
A  QUALITY  TOUCH-TONE  DECODER 
MAYNARD  ELECTRONICS  recently 
purchased  the  entire  stock  of  discon- 
tinued models  of  PLL  TOUCH-TONE 
DECODERS  from  a  major  commercial 
manufacturer.  Our  agreement  stipulates 
that  the  sale  of  these  units  will  be  limited 
to  the  amateur  radio  market.  Because  the 
sale  price  is  below  the  manufacturers 
cost,  it  is  necessary  to  limit  sales  to  five 
units    per    ham    to    prevent  commercial 

speculation.  ^7p^  nn 

FEATURES:  ^/i:>MU 

*Virtualty   immune  to  falsing  by  voice, 
CTCSS  tones,  music  and  noise 
*inclucies  a  CALL  LIGHT  and  BUZZER 
"Output  for  vehicle  HORN  connection 

*  Relay  UNMUTES  SPEAKER  when  call 
is  received 

*  Field  programmable  for  UP  TO  EIGHT 
DIGIT  code  sequ  ence 

*IVlay  be  used  for  MOBILE  or  FIXED 
*Designed  for  12  VOLT  DC  Pos-  or  Neg. 
operation 
*DIMENSIONS:  1  1/4  X  4  3/4  X  5  15/16 

inches 
Units  are  brand  new.  Complete  satisfac- 
tion  is  guaranteed.  If  for  any  reason  you 
are  not  completely  satisfied,  just  return 
the  undamaged  unit  within  ten  days  for 
refund. 

Model  2000  B  Touch -Tone  Decoder  and 
Manual  $75.00 

Mating  Cable.  Multi-Conductor  Cable 
with  Molex  Connector  $10.00 

Please   enclose   check    or   mon^v  order  for  the 

total    amount    plus    S5.D0    for    shipprng    and 

handNng,    A    $10.00    deposit    is    required    on 

CO.D.  shipments.  F<0  6.  Betmont. 

Include  your  name,  shipping  address,  zip  code 

and  ham  callsign.       CA  residents  add  6%  sales   tax 

MAYNARD  eiecironics  c<». 

P.O.  BOX  363,  DEPT  B  PHONE 

BELMONT,  CALIF- 94002         (4f5J  592-7553 
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GATEWAY 

ELECTRONICS 


8123  Page  Blvd- 

St,  Louis    MO    63130 

(314)427-6116 


2839  W.  44th  Ave, 
Denver  CO  80211 
(303)458-5444 


^SOLID  STATE  AMPLIFIER  CASE  ^ 
Two  heat  sinks  that  go  together  to 
form  a  perfect  case  for  solid  state 
amplifiers  or  use  them  as  independent 
heat  sinks  for  diodes  etc.  Black 
anodized  finish  —  two  sizes  available. 
4"  length  -  ship  wt  1  lb.  $L50  pair- 
ed length  -  ship  wt  1  1/2  lb.  $2.00 
pair.  


mnr 


^♦cTRANSFORMER  -  Sec.  12.6  volt 
C.T.  @  4.5  amp  and  1 5  voit  C.T.  @  1 .2 
amp.  Pri.  117  volt  -  3"x3"x2  3/4" 
ship  wt4  lb.  $4.95. 


MINIATURE 

THUMBWHEEL 
SWITCHES 


\jj 

— f — r^ 

yy — I- — fr 

1'  1 

BCD  ONLY $2.50 

COMPLIMENT  ONLY 2.75 

BCD  &  COMPLIMENT    4.00 

DECIMAL 2.50 

END  PLATES  (PAIR! 50 

HALF  BLANK  BODY .40 

FULL  BLANK  BODY .40 

DIVIDER  PLATE 40 

MINIATURE  SIZE  0.315  X  1.3  X  1.78 

All  switches  are  black  with  white  figures  and 
snap-in  front  mounting. 

J^cZENITH  COLOR  TV  "IC'S"  - 
221-42,  221-43,  221-45,  221-46. 
221-48,  221  69  $2.00  ea.  Write  for  list 
of  other  ZENITH  parts  available. 

:3k  SPECIAL  OF  THE  IVIOIMTH  ^ 

Intel     1103-1     RAM    ~    1024    Bit 
Dynamic  MemorY  $1.50  ea.  4/$5.00 

2N3054  NPN  Sil  Pwr  Transistor  m 

"  ^^^ 

$5.00  minimum  order  — 

Please  include  sufficient  postage. 

VISIT  US  WHEN  IN  ST.  LOUIS  OR  DENVER 


Other  change  was  to  use  standard 
commercial  8 -lug  strips  rather  than 
individual  miniature  standoffs,  as  in  model 
one.  Still  another  was  to  use  shallow  grooves 
in  the  plastic  box  ends  for  the  ac  input  cord, 
and  for  the  output  clip<ords.  I  once  knew  a 
man  who  claimed  that  if  you  wanted  to 
blow  fuses,  the  best  gadget  for  this  was  the 
standard  alligator  clip.  He  is  right,  beyond 
question,  but  in  this  case,  with  the  load 
dead,  it  doesn't  matter  if  the  clip  slips.  And 
it  saves  a  lot  of  bother  with  binding  posts, 
which  will  eventually  have  clip  leads  on 
them  anyway. 

One  thing  I  learned  from  commercial 
equipment:  a  Ya  Watt,  100  Ohm  resistor 
makes  an  excellent  fuse  and  protective 
device.  Sometimes  they  shatter  explosively, 
leaving  only  the  leads.  Sometimes  they  crack 
invisibly,  and  you  find  blown  ones  by 
twisting  them  with  flats.  Or,  they  may  cook 
and  spray  the  whole  inside  with  bakelite 
varnish.  No  question  what  happened,  the 
stink  tells  you.  You  can  remove  varnish  and 
stink  with  mineral  spirits  (kerosene).  They 
serve  another  purpose  —  they  limit  the  peak 
charging  current  through  the  diode. 

This  is  the  model  illustrated.  The  NE-2 
(actually  Japanese)  was  originally  taped  to 
the  paper-clip,  to  a  ground  lug,  which  cannot 
be  used  for  active  connections.  There  are 
two  of  them.  The  panel  has  a  half-inch  hole 
for  viewing  the  neon.  The  two  straps  short 
out  padding  resistors  in  the  voltage- 
adjustment  circuit,  which  were  not  needed. 

Calibration  is  a  cinch.  Short  the  clips  — 
with  your  fingers  if  you  like  —  and  adjust 
the  pot  for  the  firing  rate  you  want.  Say,  10 
flashes  in  twenty  seconds.  Put  your  wrist- 
watch  next  to  the  gadget,  and  count  flashes 
seen  in  your  peripheral  vision.  A  lot  easier 
than  it  sounds,  because  every  flash  is  equally 
bright,  no  matter  how  long  you  have  to  wait 
for  it. 

I  have  waited  for  minutes  at  a  time  to 
measure  really  high  values,  but  for  my 
purposes,  this  Is  time  wasted.  Who  cares 
about  hundreds  of  megohms?  Now,  with  10 
flashes  in  20  seconds  you  are  timing  out  at 
one  second  per  megohm,  and  actually 
accounting  for  the  safety,  or  limiting 
resistors  in  the  box.  Naturally,  you  start 
your  count  with  a  flash,  and  then  count  10 
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Model  4x6  250  Mhz 

FREQUENCY 
COUNTER 

250  Mhz  for  M.DO  per  Mhz 
Wired  and  Tested 


SPECIFICATIONS 

Frequency  Range 500  Khz— 250  Mhz 

Sensitivity Less  than  80  mV  at  150  Mhz 

Input  Z...(500  Khz  to  10  Mhz)  1  Meg. 

Input  Z...{10  Mhz  to  250  Mhz) 50  ohms 

Max.  Input  Voltage 15  V  rms.  50  V  dc 

Time  Base Crystal  Clock  plus-minus  1 0  ppm 

0°G  to  400C  ambient 
Readout 6  Digit  7  Segment  LED 

Dimensions 2V4  ■  H,  10"  L,  7"  0 

Cabinet Light  Blue 


master  charge 


'nt  •m^tmUMMm.  c^\. 


mm 


Price  FOB  Shawnee,  Okla. 

Include  '2.50  for  Postage 
&  Insurance 

Model  4x6-C  Wired  & 
Tested  with  Temperature 
Compensated  Oscillator  & 
Temperature  Certification 

furnished  with  coun- 
ter....'270.00. 


I^. 


K-ENTERPRISES    1401  E.  Highland  •  Shawnee.  Okla.  74801 


more^  excluding  the  start,  or  zero  flash.  Now 
if  you  have  one,  stick  in  a  ten  meg  resistor. 
What  woufd  your  timing  be  now?  Twelve 
seconds  between  flashes?  That's  ten  on  the 
outside,  and  two  inside,  huh?  How  about 
one  flash  after  nineteen  seconds? 

Maybe  you  don't  want  to  wait  19 
seconds.  Then  calibrate  V2  second  per 
megohm.  Or  any  other  value  you  want  The 
instrument  is  surprisingly  linear  over  a 
reasonable  range,  mostly  because  of  its 
limited  voltage  excursions  as  it  oscillates.  In 
theory,  when  the  external  resistance  being 
measured  exceeds  the  leakage  resistance  of 
the  calibrating  capacitor,  and  it's  got  some, 
the  said  capacitor  never  will  charge  up.  It 
will  just  sit  there,  discharging  as  fast  as  it 
charges.  Don't  worry  about  it  —  you  are  not 
likely  to  experience  this  effect. 

All  right,  you  built  yourself  a  megger. 
What  good  is  it?  The  first  thing  to  do  is  pick 
a  holiday  —  your  birthday,  4th  of  July, 
whatever.  On  this  day  you  measure  the 
insulation  of  your  refrigerator,  your  air- 
conditioner,  furnace  motors  —  and  for  the 
love  of  Mike  don't  forget  your  electric  drill 


—  they  are  killers  because  you  are  wrapped 
up   around   them   in  use.  Don't  forget  the 

wife's  kitchen  either  —  stove,  mixmaster, 
iron.  Write  down  all  the  values  you  can  read. 
Next  year,  do  the  same  thing,  or  sooner  if 
you  like.  Does  any  one  of  them  show  a 
marked  drop  in  the  wi nd in g-to -ground 
value?  Dump  it.  Get  a  new  one.  It  coufd  save 
a  life.  The  box  probably  wili  save  you 
money,  maybe  fifty  times  its  cost.  If  it  does, 
you  11  be  a  believer  from  then  on  out, 

A  VOM  or  a  bridge  is  a  multi-purpose 
instrument.  I  dislike  other  examples; 
however,  too  often  an  additional  function 
just  complicates  an  instrument,  makes  it 
expensive  —  or  more  so  —  and  in  general, 
doesn't  work  out  welL  For  instance,  you 
could  set  up  the  megger  to  measure  small 
capacitors.  Please  don't.  Leave  the  **high 
current"  high  voltage  in  that  box  where  it 
belongs. 

But  I  did  have  a  very  odd  use  for  the 
megger  I  was  investigating  hum  sources  in  a 
Kellogg  401  vacuum  tube-  I  tried  various 
connections  and  discovered  that  the 
insulation  in  these  was  very  good,  whether 
the  tube  was  lighted  or  cold*  The  bright  ends 
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CFP  COMMUNICATIONS 

HAS  MOVED 

We're  gearing  up  to  serve  you  better  with 
new  facilities  and  new  hours,  jim  Beckett 
WA2KTJ  is  back  to  staff  this  new  opera- 
tion and  is  looking  forward  to  meeting 
you.  Send  a  S.A.S.E.  —  we'll  get  a  map 
and  Used  Equipment  List  to  you. 

SEE  YOU  AT 
GAITHERSBURG 


OCT.  19  ! 


Store  hours:  Tuesday 


Saturday 


Friday    11 
4 
10 
1 

(NOTE:  Saturday's  hours  are  subject  to 
change  due  to  Hamfest  activities.) 


00-  1:00 
00-  9r00 
00-  12:00 
00-    5:00 


CFP  COMMUNICATIONS 

Dimsion  of  CFP  ENTERPRISES 

211  U.  Main  St,  Horseheads  NY  14845 

607-739-0187 


of  the  heater  wires  looked  interesting,  so  1 
measured  and  got  a  nice  reading  —  50  megs 
—  in  the  conducting  direction.  Assuming 
sixty  volts,  this  gave  me  1 .4  microamperes  as 
between  heater  ends  and  the  plate  support 
rods.  This  is  a  significant  source  of  hum. 

So  far  as  I  know,  there  are  only  two  of 
these  gadgets  in  the  world.  If  they  became 
popular,  there  might  be  two  or  three  in  a 
large  city.  Why  wouldn't  these  little  boxes 
be  a  perfect  present  for  the  man  who  has 
everything—  else? 

If  he  fixes  TVs  as  a  hobby  and  likes  to 
measure  leaks  in  coupling  capacitors  -  yes. 
He'd  appreciate  one  —  any  real  technician 
would.  But  never  think  you  could  persuade  a 
non-technical  type  to  measure  the  electrical 
equipment  around  his  house.  To  him,  it 
would  be  pointless.  To  gift  such  a  man  with 
one  of  these  is  to  provide  a  source  of 
embarrassment  to  both  of  you.  Sorry,  but 
that's  how  it  Is.  He  will  shelve  it  and  hope 
you  never  mention  it. 

Of  course,  it's  my  baby,  bul  I  wouldn't 
be  without  it. 

•  * . BACH 


^ 


/f  you're  into  electronic  kits  —  you're  into  docks.  Put  the  finishing 
touch  on  your  dock  with  our  beautifuily  designed  solid  walnut  case. 
Styled  to  enhance  any  decor,  this  case  comes  with  glare  free  Polaroid® 
filter  installed. 

D  &  N  Gifts  by  Mail  offers  exceptional  value  and  the  finest  quality. 
Display  that  dock  you  worked  so  hard  to  build  in  a  case  designed  to 
give  that  professional  look.  1  c  qc 

Postage  pre-paid  order  shipped  same  day  received.  1 9.  "O 


D  &  N  Gifts  By 
P.O.  Box  28502 


Dallas,  Texas  75228 
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Frank  Kelly  W21AT 
49  Knollvfood  Avenue 
Huntington  NY  1174S 


Say^  OtA, 

Are  You  a  Computer? 


As  IC  construction  projects  become 
more  and  more  complicated,  it 
becomes  clear  that  the  logical  endpoint  is  a 
gadget  that  handles  the  whole  QSO  —  sends 
out  a  CO,  answers  the  call,  decides  on  a 
signal  report,  describes  the  rig,  asks  for  (and 
promises)  a  QSL,  and  taps  out  a  sincere 
'73"  at  the  end.  A  recent  QST  project,  the 
Contester,  was  in  fact  a  fairly  sophisticated 
unit  for  handling  all  of  the  bookkeeping  in 
contest  operation.  In  that  article  and  others, 
the  prediction  of  the  computer-controlled 
ham  station  is  made. 


I've  just  seen  a  piece  of  that  station  in 
operation,  Robert  Snider,  a  14  year  old  high 
school  student  in  Cold  Spring  Harbor,  New 
York,  has  configured  a  PDP-8  minicomputer 
to  send  and  receive  the  International  Morse 
Code.  The  interesting  part  of  this  is  that  it 
was  not  a  construction  project;  Bob  never 
heated  up  a  soldering  iron  or  bored  a  hole  in 
a  panel-  In  stead,  as  an  exercise  in  pro 
grammirtg  for  a  math  project,  Bob  essentially 
"taught"  the  code  to  the  computer  and 
devised  an  ingenious  way  for  it  to  send  and 
receive. 

As  computers  go,  the  PDP-8  is  a  pea- 
brain.  In  reality,  it  owes  its  fame  and  success 
to  the  fact  that  it  does  less  and  does  it  more 
slowly  than  the  computers  that  preceded  it 
on  the  market-  By  being  a  no t4oo-b right 
midget,  the  PDP-8  started  what  some  have 
termed  "the  minicomputer  revolution". 

Almost  from  the  first  machine  that 
deserved  to  be  called  a  computer  —  a  room 
full  of  vacuum  tubes  at  the  University  of 
Pennsylvania  —  the  evolution  of  computers 
has  been  that  today *s  nrachine  is  faster,  does 
more,  and  has  a  larger  memory  than 
yesterday's.  This  progression  of  smarter  and 
smarter  machines  —  with  higher  and  higher 
price  tags  —  was  in  full  flower  when  the 
designers  of  the  PDP-8  realized  that  there 
were  many  jobs  that  could  be  handled  by  a 
computer  of  modest  accomplishments. 
These  jobs  at  that  time  were  being  done  by 
laboriously  designed  collections  of  special 
circuitry  because  a  simple  (therefore  cheap) 
computer  just   didn't  exist.   So  the  bright 
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guys  at  Digital  Equipment  Company  took  a 
fair-sized  step  backward  and  introduced  the 
PDP-8  to  what  turned  out  to  be  a  waiting 
world.  The  PDP-8  is  slow,  it  has  a  limited 
memory,  and  as  a  mathematician  it  is  pretty 
poor  —  it  can  only  add.  If  you  want 
subtraction  you  have  to  add  a  negative 
number  Multiplication  and  division  are 
Implemented  by  software  subroutines.  How- 
ever>  the  PDP-8  was,  for  its  time,  small  tn 
size  and  dirt  cheap.  It  became  possible  to 
think  of  the  computer  as  a  component,  the 
controller  of  a  larger  system  such  as  an 
automated  drafting  table,  or  the  overseer  of 
a  complicated  process  like  the  management 
of  a  portion  of  a  pipeline  system- 
Si  nee  1958  wtien  the  PDP-8  was  intro- 
duced, computers  have  been  built  into 
hundreds  of  systems,  and  the  PDP-8's 
successors  and  imitators  have  proliferated 
until  there  are  now  scores  of  minicomputers 
on  the  market.  The  PDP-8  {shown  with  Bob 
Snider  in  the  photograph),  has  been  slimmed 
down  considerably.  Originally  it  was  an 
ungainly  3  foot  high  unit  with  its  PC  boards 
showing.  One  manufacturer  is  even  offering 
the  '^Naked  Mini"  -  essentially  a  PDP-8 
minus  power  supply,  switches  and  cabinet  — 
on  a  single  giant  PC  board.  Minicomputers 
can  now  be  had,  with  performance  equal  to 
the  PDP-8,  for  about  $1500.  Considering 
what  the  plutocrats  in  ham  radio  spend  on 
their  rigs,  this  is  the  right  ballpark  for 
inclusion  in  that  '*super  station'*- 

The  job  of  programming  a  computer  to 
handle  the  code  was  basically  a  simple  one, 
according  to  Bob  Snider.  His  ingenuity  lies 
in  the  way  he  developed  for  the  machine  to 
send  the  code,  without  any  electrical 
connections.  For  those  of  you  who  have 
never  met  a  minicomputer,  it's  basically  a 
RTTY  op.  You  type  to  it;  it  types  back  to 
you.  Since  Bob*s  goal  was  audible  code,  this 
wasn't  satisfactory.  And  since  the  computer 
is  owned  by  Cold  Spring  Harbor  High 
School,  getting  inside  to  make  a  wire 
connection  to  a  keyer  or  code  oscillator  was 
forbidden.  But  Bob  discovered  that  if  he  put 
the  computer  into  a  programming  loop  (in 
which  it  endlessly  repeats  the  same 
operation),  the  machine  generated  enough 
stray  rf  to  be  heard  on  a  nearby  broadcast 
receiver.  l/o//a,  the  wireless  transducer! 


CODE 

DASH  =  0 
DOT      =  1 


C  - 


6-BIT 
ASCII 
CHARACTER 


0    3 


l2. 

1 

0 

1 

0 

T 

0 

0 

0 

0    1 

1 

START 

BIT 

Fig.  L 

The  program  thus  switches  in  and  out  of 
a  loop  for  appropriate  lengths  of  time  to 
generate  dots  and  dashes  corresponding  to 
the  text  that  has  been  typed  into  it.  Speed  is 
no  problem;  it  asks  you  what  you'd  like.  It's 
equally  comfortable  with  one  or  99  wpm.  In 
fact,  it  could  go  faster  but  for  one  thing 
which  Bob  considers  a  minor  goof  —  he 
made  the  slot  where  you  insert  the  desired 
speed  only  two  digits  long. 

How  is  it  done?  Bob  explains  that  the 
PDP-8  has  a  twelve  bit  word  —  that  is,  the 
basic  building  block  of  any  program  is  a 
series  of  twelve  binary  digits.  This  also 
corresponds  to  one  memory  cell.  The  key- 
board outputs  6-bit  ASCII  characters  and 
the  task  of  the  program  is  to  match  these  up 
with  dots  and  dashes.  Now,  matching  is 
something  even  a  simple  computer  does  welL 
So  the  six-bit  ASCII  character  is  inserted  in 
the  second  half  of  the  word,  and  the  correct 
dots  and  dashes  in  the  first  half.  How  it 
works  for  the  letter  C  is  shown  in  Fig*  1 . 

The  entire  alphabet,  plus  the  numbers,  is 
stored  in  a  table  of  these  words  in  memory. 
When  you  hit  a  letter  on  the  keyboard,  the 
keyboard  output  (ASCII)  is  compared  to  the 
right  half  of  the  words  in  the  table-  When  a 
match  is  obtained,  the  left  half  (code)  is 
placed  in  a  register  and  shifted  left  to  the 
start  bit,  always  a  1.  This  bit  is  ignored,  but 
the  next  bit  causes  the  loop  to  run  to 
produce  tone  —  for  three  units  of  time  if  0 
(dash)  or  one  unit  of  time  if  1  (dot).  The 
units  of  time  have  been  computed  by 
another  section  of  the  program  to  be 
appropriate  for  the  speed  you  asked  for. 
Succeeding  bits  produce  dots  or  dashes  until 
the  end  of  the  six-bit  half  word  (or  "byte"). 
AH  characters  are  right  justified,  so  the  byte 
end  serves  as  a  stop  signal. 
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APOLLO   PRODUCTS    by  "Village  Twig 


n 


1500X-2 
Rotary  Arttenna  Switch 

Single    pole,    3    position    An- 
tenna   Switch    •    Low   SWR   • 
Use     up     to     30     MHz.     500 
Watt     handling     capacity. 
Sloping  Front  Console  Cab. 

$14.95 


K 


Model 
"HA" 

i  J  If  II 
I     M 


1 1 


6V, 
4% 


Dimensions 

x3  15/32x7  1/16 

X  Sy?  X  4    (Blank  Panel) 
X  7ya  X  11  W/Handle 
a  xSi/o  X  12% 


Resale 

Net 

9/25 

8.95 

13.50 

22,95 


450X-S  Antenna  Switch 

3-Position    Sfide    Switch 

Low   Loss  -  Walnut-grain 

Finish  Chassis  -  Gold  Cover 

$7.95 

700X-2  KW  Wattmeter 

Dummy  Load  Wattmeter  for 
52  Oini  Input-  Measures  RF 

in   4  ranges  to  1000  watts. 

Measures  modulation  per- 
centage on  calibrated  scale. 
Portable. 

$149.50 


2100X-2 

SWR 

Bridge 

La  rge 
Meter  • 

Sloping  Panel  Cabinet  -  Rub- 
ber Feet  -  Keep  in  Antenna 
Line  up  to   1    Kilowatt 

$37.50 

9DDX-2 

Wattmeter 

Measurs    RF 
in  2   ranges  25 
and   250   watts. 
52   Ohm    input. 

$35.50 
17D0X-2  Vertical /Hori- 
zontal Antenna  Switch 

Allows   operator  to  select 

any  one  of  3  antennas  or 

dummy  load.  Two  Antennas 

can   be   switched   in 

simultaneously*    New 
Sloping  Front  Console  Cab, 

$T4.95 


Meter  0  1  MA 

to  m   *'L"   box 

ppd.  $7.00 

APOLLO 


package    enclosure 
''Shadow  Box"  machined 
with:   2'S0239,    1  -  Pilot 

Lights   3  -  Rocker 
Switches^   and   2  -  Knobs 

pkg.  $33.50 

PRODUCTS 


WRI 

FOR  COMPL 
INFORMATION 
ON  ANY  OF 
THE  ABOVE 


BOX  245  ■  VAUGHNSVILLE.  OHIO  45893  -  Phone  (419)  646-3495  -  Evening  Phone  (419)  646-3495 


digital  clocic 


liquid 
crystal 

display 
watch 


H"   LED   DIGITAL  Display 

•  110  volt  60  Hz 

•  Size  H3"1/8  x  D  3  3/8  x  3  3/4  inches 

•  Color  —  Black,  Red,  Chronne 


12  Hour 
$24.95 


24  Hour 

$29.95 


Specify    12  or   24  hour   and    1st  and  2nd  color 
choices 


*Pu (sating  dots  show  elapse  of  seconds 

Continuous  Display 

*Mfd.  by  American  Micro  Systems  Int 

Guaranteed  for  one  year  by  manufacturer 

^Specify  stainless  or  gold  cofor 

Color  coordinated  leather  watch  band 

Crystals  will  not  fade  in  sun 

PP  in  continentaf  USA 


THIS  IS  NOT  A  KIT!     $55.00 

Florida  residents  remit  4%  state  sales  tax. 
All  items  PP  in  continental  USA. 


'I 


Marlin  P.  Jones  &  Associates 


P.O.  Box  9023  •  Riviera  Beach  •  Florida  33404 
305-848-8236 
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ON 
IQ     B 


BCV. 


VANGUARD  NOW  HASA^HOF' 
2  METER  CONVERTER  at  a  price 

you  can  afford 

MODEL 
CI  44- A 
"—^ '    ONLY  $39.95 

Read  the  specificatiom  and  see  why 
it's  the  best  converter  value  available 
anywhere. 

•Dual-gale  MOSFET  fJ.  stage  with  diode 
protected  input, 

•  Dual-gale  MOSFET  mixer  for  minimum 
cross  nriodulation.  Everv  converter  tested 
for  noise  Hgure  (2;5  -  3.0  dB  max  J  with 
Hewlett  Packard  no^se  measuring  equip- 
ment. 

•6  tuned  circuits. 

•  More  than  20  dB  gain.  J  micfovoli 
senfitrvitv  guarBntee  when  u$ed  with 
receivers  having  1  microvolt  or  belter 
ser^sUivjty, 

•  Complete  with  one  .005%  plug-in  crystal 
to  cover  144-146  or  146-143  MHz  \bt 
sure  to  specify  which «  or  get  l>oth  Eor  only 
$5.00  more).  Standard  outpui  is  for  28  30 
MHz. 

•  t6     oauge     alurrvinum     C3se     with     BNC 
receptacles  arnJ  ariTenn^/powei  swiich. 
Measures  3^1/2"  x  2-3/4''  x  1-1/4  ^ 

IN  STOCK  NOW  FOR  IMMEDIATE  COM. 
SHIPMENT.  Caii  Monday  through  Friday  9 
AM  to  4  PM  (21  2 j  465-2720. 

VAT^GUARD  I.ABS 

196-23  Jamaica  Ave.,  Hoi  lis.  New  York  T1423 


This  is  the  *'SEND"  mode  of  the  program 
in  which  the  computer  sends  to  you.  The 
"RECEIVE''  mode  has  the  human  operator 
sending  and  the  computer  translating  to 
typed  characters  on  the  teletype.  No  key 
could  be  connected  by  wires,  remember,  but 
Bob  recollected  that  the  "BREAK'*  key 
(used  generally  to  interrupt  a  program  in 
process)  is  the  one  key  on  the  keyboard  that 
gives  a  simple  contact  closure;  no  ASCII 
code  is  generated.  So  this  key  is  used  as  a 
telegraph  key. 

The  break  key  is  not  ideal  for  this 
purpose.  I  couldnH  send  the  computer  any- 
thing it  liked-  It  kept  typing  out  ERROR  in 
response  to  my  sending.  It  turns  out  to  be 
rather  finicky  as  to  the  rhythm  and  spacing 
it  will  accept.  It  reads  Bob  Snider  like  a 
champ,  though, 

I  should  add  at  this  point  that  the 
program  wasn't  designed  to  duplicate  a  code 
typer  or  code  reader.  Instead,  it  was 
conceived  as  a  teaching  machine  to  teach  the 
code  to  complete  neophytes.  For  this 
reason,  it  has  other  modes  than  "SEND"  and 
"RECEIVE".   In   the  "LOAD"   mode,  the 


user  types  a  complete  message  into  memory, 
which  on  the  SEND  command  the  machine 
transmits  to  the  radio.  Proper  character  and 
word  spacing  for  the  selected  speed  are 
automatic- 

In  the  "LOOK-UP'  mode,  the  user  types 
any  letter  or  figure,  followed  by  an  equal 
sign,  and  the  computer  prints  the  code 
character  using  periods  and  hyphens  for  dots 
and  dashes.  There's  even  a  "TUNE"  mode, 
in  which  the  computer  "holds  its  key  down" 
so  that  you  can  adjust  the  radioes  tuning  and 
volume  for  best  reception. 

This  program  won  the  top  award  for  Bob 
Snider  in  the  Long  Island  Mathematics  Fain 
He  submitted  a  paper  describing  the 
program,  and  then,  on  March  22, 1974,  gave 
the  paper  orally  and  demonstrated  the 
technique  for  a  panel  of  judges.  In 
competition  with  the  work  of  the  brightest 
math  students  from  schools  all  over  Long 
Island,  Bob's  project  won.  In  talking  to  him 
and  seeing  the  demonstration,  I  got  the 
distinct  feeling  that  he  considers  this 
program  kind  of  old  hat  by  now.  It  turns  out 
Bob  Snider  developed  this  when  he  was  in 

the  8th  grade.  His  advisor  also  told  me  that 
Bob  has  won  the  Long  Island  Mathematics 
Fair  three  years  in  a  row,  a  feat  about  as 
common  as  a  team  winning  the  World  Series 
three  years  in  a  row. 

Bob's  into  other  things  now  ^  re- 
programming  the  computer  so  it  can  be 
time-shared  among  several  users,  and 
possibly  handle  the  Cofd  Spring  Harbor 
High's  attendance  and  scheduling  records  as 
aside  job. 

He  admitted  he's  too  busy  with  these 
things  (and  a  new  sailboat)  to  think  about 
getting  a  ham  ticket.  So  if  you  do  contact  a 
computer  one  of  these  days,  it  probably 
won't  be  Bob  Snider  behind  the  scenes. 

It  also  may  not  be  in  the  CW  portion  of 
the  band.  While  1  was  at  the  school,  another 
teen-aged  programmer^  Craig  Hansen, 
demonstrated  his  latest  program  for  me.  It 
seems  Craig's  program  makes  the  PDP-8 
literally  ta/k  —  in  a  pleasant  baritone  voice 
that's  completely  synthesized  from  binary 
numbers*  Not  perfectly  though.  It  speaks  a 
little  too  slowly  for  contest  work  . . . 

.  .  .  W21AT 
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SPEC  CO  MM 


TktHlMSWt2M 


FM Ptydabt&i  Wltk  "Snap Paek'  Moduf^ 


60 


•  5  TIMES  THE  POWER  of  the  usual 
1  Wt  portables!  But  draws  only  2x 
the  current!  While  BP-1  Battery 
Module  provides  3x  the  capacity  of 
the  usual  portable  or  HT  batteries 
for  many  hours  of  operation* 

•  EXCLUSIVE  HOT  CARRIER 
DIODE  MIXER  virtually  eliminates 
intermods  &  receiver  overload  in 
strong  signal  areas.  Now  you  can 
copy  those  \A/eak  signals  that  were 
*'burled"'  before! 

•  LARGE  SCALE  USE  OF  ICs  IN 
RCVR  and  XMTR  for  superior,  more 
reliable  performance  at  lower  cost! 

•  ENGINEERED  AND  BUILT  IN  U.S. 
—  Top  Quality  through  out. 

FEATURES 

*BP-1  Btry.  provides  apx.  8  hrs.  norm- 
operation/chg.  *  LED  Btry.  voltage  indi- 
cator *  Super  eff.  xmtr  —  draws  only 
900  mA  @  5W.  out  *  High  quality 
Ceramic  mic  *  Fantastic  Squelch  —  fast 
&  sensitive  *  Extremely  sens.  MOSFET 
front  end,  0.3uV/20dB  Qt.  *  Incredibly 
sharp  IF,  at  least  -SOdB  @  ±30  kHz  * 
Single  Conv,  Rcvr.  —  superior  to  dual 
conv.  designs  for  spurious  resp,  rejec- 
tion! *  Uses  inexpensive  TR22  xtals  * 
146.52  xtals  supplied  *  Trimmers  on  aff 
xtals  *  Reverse  polarity  protection  * 
Final  transistor  fully  protected  *  Large 
3"  spkr.  for  ur\usuaffy  good  sound  *  Ext* 
spkr.  jack  *  Front  and  rear  antenna  jacks 

*  Rugged  but  light  —  2  lbs.  *  Size 
2%X6X8"  *  Electronic  T/R-no  relay 
problems  *  Very  easy  to  service. 

See  Review  Article  in  April  73  Mag. 
Send  Card  for  Data  ^eet. 


□  f/SF  IT  PORTABLE  -  OVER  THE 
SHOULDER  -  with  the  Heavy-Dutv 
BP-1    Nicad   Battery   ''SNAP  PACK" 

at/Sf  IT  MOBILE  with  the  BA-1  25 
Wt.  Amp  ''SNAP  PACK'' 

Dt/Sf  IT  FIXED  With  the  AC-1  AC 
Supply  "SNAP  PACK'' 

O  UNIQUE  "SNAP PACK''  MODULES 
merely  Snap-On  and  automatically 
interconnect  -  No  messy  wires  or 
cables  to  hook-up.  It  only  takes  a 
few  seconds! 


SPEC  COMM  512 

5W  12  channeFs 

SPEC  COMM  560 

5W  6  channels 


$249 
$224 


95 


95 


DEALER  INaUIRIES  INVITED 


SC512  W/BA-1  "Snap  Pack' 

AVAILABLE  FROM  DEALERS  SOON  -  or  Factory  Direct 


SCSI 2  W/BP-1  "Snap  Pack" 


I 


Inquire  about  our: 

•  Package  Deals 

•  SCR-100  Repeater 
Receiver  Board 

•  SCT  100  Trans- 
mitter Board. 


m«fief  Charge 


I 

1    100%  Money  back 
I  Guarantee 

100  Day  Warranty 


Please  ship  the  following: 

D  SCSI  2  (51  $249.95 
asC560@  $224.95 
DlVIB-l   Mobile  Mount  ® 

$8.50 
D  BP-1  Pkg.  (Btry  pack, 

chgr.,  ant,,  carrying 

stp)  @   $39.95 
CI  BA-1  Amp  (a  $84.95 
HAC-I  Sply,  @  $49.9  5 


Amt,  End,  $. 


nsCRlOO  @  $95.00 

a  Precision  Xtais  ±0,001% 
^  $4.95 
(List  on  separate  sheet) 


Name 


ncK. 


nM/CDBAC    Exp. Date, 
Card  No ^_ 


M/C  Interbank  No, 

Add  $3.50  Shipping/Handling 
PA  residents  add  6%  tax. 


Address 


City 


State 


Zip 


SPECTRUM  COMMUNICA  TIONS 


BOX  140,  WORCESTER  PA  19490    (215)  584-6469 


Warren  L.  Mac  Do  well  W2A00 
1 1 080  Transit  Road 
East  Amherst  NY  14051 


Digital  Clock  Time  Bases 


Virtually  every  ham  shack  has  at  least 
some  type  of  digital  clock.  Consfdering 
this,  It  is  time  to  turn  these  devices  into 
no  n- fail  time  standards  that  have  a 
reasonably  high  degree  of  accuracy  and  can 
operate  without  line  power  for  extended 
periods  of  time. 

The  greater  percentage  of  digital  clocks 
presently  on  the  market,  surplus  or  other- 
wise, use  the  60  Hz  power  line  frequency  as 


l/2C04D0ltai) 


♦  5  TOIBV 


CO 4001  RN  CONNECTiONS 


+  3  TO  15V 


■►3  TO  16  V 


I 
I 
L 


iB 


M 


Ct  =  100  pF  silver  mica  capacitor.  This  vafuemay 
have  to  be  determined  experimentally  depending 
on  the  crystal  frequency  you  are  using.  100  pF  is  a 
good  value  to  start  with. 

Fig,  1,  Basic  CD  4001  osciiiator. 


their  time  reference.  Also,  the  majority  of 
these  clocks  employ  large  scale  integrated 
circuits.  The  line  frequency  source  is 
reasonably  accurate;  however,  if  you  desire 
increased  accuracy  and  reliability,  crystal 
control  is  the  answer,  especially  during 
power  failures. 

The  greatest  power  consumption  in  a 
digital  clock  is  that  consumed  by  the  LED 
readouts-  The  clock  '*chip"  does  not  usually 
require  a  great  deal  of  current  Therefore,  if 
you  are  operating  on  crystal  control,  only 
the  crystal,  divider  chain  and  clock  chip 
must  be  provided  with  battery  power  during 
a  line  power  failure.  As  we  have  mentioned 
before,  the  clock  integrated  circuit  requires 
only  a  few  milllnmperes.  The  LED  readouts 
can  be  wired  so  as  to  automatically 
extinguish  during  a  power  failure. 

The  next  problem  of  concern  is  that  of 
the  crystal  oscillator  and  divider  chain.  For  a 
reasonable  degree  of  timekeeping  accuracy,  a 
moderately  high  frequency  crystal  must  be 
employed  as  the  standard.  When  the  crystal 
frequency  is  divided  down  to  50  or  60  Hz, 
the  ratio  must  be  great  enough  so  that  minor 
crystal  drift  will  not  appreciably  affect  the 
50  or  60  Hz  output.  We  mention  50  or  60 
Hz  because  this  is  the  necessary  "clock*' 
frequency  needed  for  proper  operation  of 
common  clock  chips.  With  minor  circuit 
modification,  the  majority  of  chips  will 
function  equally  well  with  50  or  60  Hz. 
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Note:  Pin  (X)  should  be  the  following  for 
ctesired  divisions. 


Division  Desired 

Pin  (X)  number 

214  (16,384) 
213  (8192) 

3 
2 

2^2 (4096 J 

1 

211  (2048) 

15 

210(1024) 

14 

29(512) 
28 (256) 
27(128) 
26(64) 
25  (32) 
24(16) 

12 

13 

6 

4 

5 

7 

2 

9 

Fig,  2  CD  4020  pin  Qonnections  and  divide  by  2 
contiquraxions. 

When  you  think  of  a  crystal  divider  chain, 
it  is  common  to  imagine  a  large  number  of 
ICs  consuming  a  considerable  amount  of 
current.  With  garden  variety  TTL  integrated 
circuits  the  above  v^as  true*  COS/MOS  ICs 
present  a  completely  different  story.  This 
nev^  breed  of  low  powder  integrated  circuit 
can  make  a  very  low  power  divider  chain 
entirely  possible.  The  crystal  oscillator, 
divider  chain  and  clock  chip  all  working 
together  will  represent  only  a  small  current 
drain-  The  COS/MOS  devices  also  will  work 
well  over  a  much  wider  voltage  range  (3  to 
1 5  V)  in  comparison  to  TTL  (4.75  to  5.5  V). 
The  COS/MOS  devices  used  in  divider  chains 
are  also  quite  inexpensive- 

The  run  of  the  mill  cheap  k ate  such  as 
myself  doesn't  mind  spending  a  small 
fortune  on  ICs;  however,  spending  $2,50  for 
a  proper  crystal  is  another  story.  Get  out 
that  batch  of  surplus  crystals  that  you  have 
been  hoarding,  as  it  may  well  surprise  you 
what  can  be  divided  down  to  50  or  60  Hz, 
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Note:  CD  401 8  pins  (A)  and  (B)  should  be  the 
following  for  odd  divisions. 

Division  Desired  Pin 


"9" 

A=11,B=13 

J  f  -t** 

A=6,  B  =  11 

"5" 

A=4,  B=6 

"3" 

A=4,  B=5 

Fiq,  3-  CD  4028  pin  connections  and  odd  division 

configurations. 

Using  COS/MOS  integrated  circuits,  an 
average  divider  chain  including  oscillator  can 
be  constructed  for  about  $10,00  —  probably 
less. 

The  upper  frequency  limit  for  COS/MOS 

ICs  is  approximately  3  MHz  and  it  is  not 
wise  to  exceed  these  limits  for  reliable 
operation.  Crystals  below  30  kHz  are  not 
really  common  and  the  ratio  is  not  great 
enough  for  exceptional  accuracy. 

In  all  cases,  the  oscillator  is  the  CD 
4001 AE  quad  2  input  gate.  This  circuit  (Fig. 
1)  is  quite  good  and  most  stubborn  crystals 

C04OIS  TYPICAL  HOOKUP 
♦3  TO  15V 
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Note;   Pin  (X)   should  be  the  following 
for  desired  divisions. 


Division  Desired 

Pir 

^'10" 

13 
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Fig.  4.  CD  4018  —  even  division  configurations. 
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Fig.  5.  276.480  icHz  to  60  Hz  divider  chain, 

will  work  welL  C2,  the  9-45  pF  trimmer 
capacitor,  should  be  either  ceramic  or  a  good 
grade  air  dielectric  variable  capacitor.  This  is 
used  in  conjunction  with  CI  to  adjust  the 
crystal  exaclly  on  frequency.  CI  should  be  a 
good  quality  silver  mica  capacitor. 
Depending  on  the  crystal  frequency,  the 
value  of  this  capacitor  (CI)  may  have  to  be 
altered*  100  pF  is  a  good  value  at  which  to 
start  for  crystals  in  the  100-300  kHz  range. 
A  frequency  counter  is  perhaps  the  best  way 
to  align  the  crystal  frequency.  With  odd 
crystals,  it  may  be  difficult  finding  a 
harmonic  that  will  zero  beat  with  WWV. 

Before  we  proceed  further,  the  COS/MOS 
devices  have  built-in  protection  against  elec- 
trostatic effects;  however,  certain 
precautions  must  be  taken.  Handle  the  IC  as 
little  as  possible  and  leave  it  in  the  protective 
**black  plastic"  until  you  are  ready  to  insert 
it  in  its  socket  Ground  yourself,  the  PC 
board  and  your  soldering  iron  and  do  not 
touch  the  IC  pins  when  inserting  it  in  the 
socket*  It  is  wise  to  use  sockets  but  if  you 
must^  solder  the  ICs  in  place  using  as  little 
heat  as  possible. 

The  CD  4020AE  is  a  14  stage  ripple  carry 
binary  counter/divider  and  the  CD  401 8AE 
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Fig.  6.  Divider  chain  to  National  MM-5314.  Note: 
Should  the  5314  not  count,  decrease  the  value  of 
the  100k  resistor. 
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Fig.  7.  Divider  chain  to  Mostek  5017AA  (tieathkit 
clocks). 

is  a  presettable  divide  by  "N"  counter.  By 
using  proper  combinations  of  these  two  ICs 
a  wide  variety  of  crystals  may  be  divided 
down  to  50  or  60  Hz. 

The  CD  4020AE  has  the  ability  to  divide 
by  two  fourteen  times,  which  results  in  a 
total  division  capability  of  16,384.  Other 
pins  on  the  IC  sample  division  flip  flops  at 
2I    24   25    26,  2^,  28,  2^,  2IO,  2II,  2I2 

2^^  and  finally  2^^.  The  assorted  division 
capabilities  of  the  CD  4020 A E  are  then  2, 
16,  32,  64,  128,  256,  512,  1024.  2048, 
4096,  8192  and  16,384  respectively.  Output 
pins  for  2^(4)  and  2^(8)  are  not  provided  on 
the  IC.  Fig.  2  illustrates  pin  connections  for 
the  CD  4020AE.  Fig.  2  also  illustrates  how 
you  would  wire  this  IC  for  divide  by 
configurations  of  2. 

The  frequency  input  would  go  to  the  CD 
4001  oscillator  pin  #10.  An  illustration  such 
as  this  makes  it  easier  when  you  are  seeking 
a  particular  needed  division. 

The  CD  401 8AE  presettable  divide  by 
"N"  counter  was  primarily  intended  for 
synthesizers  and  other  exotic  devices.  It  has 
the  ability  to  divide  by  10,  8,  6,  4  and  2 
with  no  external  components.  If  you  desire 
to  divide  by  3,  5,  7  or  9,  a  CD  4011  positive 
NAND  gate  must  be  employed,  in  addition 
to  the  CD  4018.  Fig.  3  illustrates  pin 
connections  for  the  CD  401 8AE.  Fig.  3  also 
illustrates  pin  connections  for  the  CD 
401 8AE.  Fig.  3  also  illustrates  how  to  wire 
the  CD  401 8  and  CD  40 11  for  a  divide  by  9, 
7,  5  and  3  respectively-  Fig.  4  illustrates 
wiring  of  the  CD  4018  for  division  of  10,  8, 
6,  4  and  2. 

With  a  good  variety  of  surplus  or  oddball 
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Fig.  5,  Divider  cham  to  Mostek  50250  clock  chip 
Radio  Shack  #276-1  751 . 
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Fig.  9-  Power  supply. 


crystals^  there  is  a  good  chance  you  can  find 
one  that  will  divide  down  to  50  or  60  Hz. 
The  easiest  way  that  we  have  found  to  do 
this  is  with  a  calculator  Take  the  crystal 
frequency  and  divide  it  by  10s,  9s,  8s,  etc., 
until  you  arrive  at  a  smafi  enough  nunnber 
that  you  recognize  as  a  multiple  of  50  or  60. 
If  this  does  not  work,  try  dividing  by  7,  8,  7, 
8|  etc.,  or  other  combinations.  Of  course, 
you  can  try  dividing  the  crystal  frequency 
directly  by  50  or  60.  All  of  this  may  sound 
tedious  but  it  does  work. 

As  an  example,  a  crystal  frequency  of 
276,480  Hz  would  require  division  by  2  {9 
times)  and  then  by  9,  giving  a  total  division 
of  4608  to  obtain  60  Hz  out.  Fig.  5 
illustrates  the  CD  401 1  oscillator  stage,  a  CD 
4020  wired  to  divide  2  (9  times),  and  a  CD 
4018  and  CD  4011  wired  to  divide  by  9 
resulting  in  an  output  of  60  Hz. 

By  using  the  basic  building  block  IC 
diagrams,  you  should  have  no  problem 
creating  your  own  crystal  divider  stage  for  a 
digital  clock- 
Figs.  6,  7  and  8  show  how  the  divider 
chain  50  or  60  Hz  would  be  fed  into  three 
common  clock  integrated  circuits.  Fig-  6  is 
the  National  MM-5314  which  has  been  used 
in  many  recent  published  clock  projects.  Fig, 
7  is  the  Mostek  501 7AA  which  Js  the  chip 
used  in  the  Heathkit  digital  alarm  clocks. 
Fig.    8    IS    the-    Radio    Shack    #276^1751 

(Mostek  50250)  clock  chip. 

Fig.  9  is  a  power  supply  that  can  be 
employed  for  the  ^'perpetual"  clock  system. 
With  our  particular  system,  we  were  using 
the  50250  clock  chip  which  operates  nicely 
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from  9  to  15  volts.  The  13  volt  supply  for 
the  ICs  ran  both  the  60  Hz  divider  chain  and 
the  50250  chip.  The  reason  for  using  13 
volts  is  to  facilitate  changing  over  to  a  12.6 
volt  battery  during  a  power  failure.  Fig.  10  is 
the  *'changeover  switch''  from  power  line  to 
battery.  When  +13  volts  is  present  from  the 
ac  supply  Dl  conducts  and  D2  is  reverse 
biased  so  the  battery  source  draws  no 
current-  When  the  13  volt  source  drops 
below  12,6  volts,  D2  conducts  and  the 
battery  automatically  takes  over.  With  this 
system  there  is  no  interruption  in  time- 
keeping whatsoever- 

I  hope  that  the  previous  will  give  you 
many  ideas  wfiich  you  can  apply  to  your 
present  digital  clock  to  make  it  "perpetuar*, 
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Fig.  10.  Power  changeover  diodes. 
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MEET  THE  STATE  OF  THE  ART 

ON  2  METERS... 

THE  ITC  MULTI-2000 

CW/SSB/FM  TRANSCEIVER 
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Whether  your  interest  is  sim- 
plex, repeater,  DX  or  OSCAR  the 
new  ITC  MULTI-2000  lets  you  get 
into  all  the  action  on  ail  of  the 


band.  Fully  solid-state  and  em- 
ploying modular  construction, 
the  MULTI-2000  enjoys  features 
found  in  no  other  2m  transceiver. 


FEATURES 

•  PLL  synthesizer  covers  144-148  MHz  in  10  kHz  steps 

•  Separate  VXO  and  RIT  for  full  betv^een-channel  tuning 

•  Simplex  or  ±  600  kHz  offset  for  repeater  operation 

•  Three  selectable  priority  channels 

•  Multi-mode  operation  (CW/SSB/NBFM/WBFM) 

•  Built-in  AC  and  DC  power  supplies,  noise-blanker 
squelch  and  rf  gain  control 

•  Selectable  1 W  or  10W  output 

•  Separate  S-/power  and  frequency  deviation  meters 

•  Built-in  test  (call)  tone  and  touch-tone  provision 

•  Excellent  sensitivity  (.3juV  for  12  dB  SINAD) 

•  Superior  immunity  to  crossmodulation  and 
intermodulation 

•  Introductory  price:  $695. 
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John  M.  Murray    Wl  BNN 
4  Kenwood  Circle 
Bloomfield  CT  06002 


Fast  Dive  on  Five 


or.  Assault  by  Battery 


Something  was  definitely  cockeyed  with 
the  little  airplane.  It  was  a  Waco 
biplane,  powered  by  a  World  War  I  OX5 
Engine.  Looking  out  from  my  open  cockpit, 
houses  and  streets  were  directly  off  the  wing 
tip,  sort  of  topsy-turvy  as  we  flew  in  a  tight 
circle,  tipped  way  over  and  going  down. 
Centrifugal  force  pressed  me  into  my  seat.  It 
was  almost  like  being  in  a  huge  whirlpool, 
with  very  hard  ground  coming  up  at  us  fast, 
now  only  a  thousand  feet  or  so  away. 

Whipping  around,  I  saw  the  pilot's 
contorted  face*  Charlie  Saxe  was  not  one  to 
panic  easily.  But  he  was  yelling  at  the  top  of 
his  lungs  and  pointing  a  finger  at  me*  I 
couldn't  hear  what  he  was  saying  due  to  the 
rush  of  air  and  roar  of  engine  and  propeller. 
Then  he  pointed  his  finger  down  in  a  jabbing 
motion  toward  the  plane's  flooring. 

i  looked  down.  In  the  blinding  sunlight 
and  because  the  radio  gear  in  front  of  me 
obscured  my  feet,  I  could  detect  nothing 
wrong.  However,  something  was  dreadfully 
amiss  with  his  controls.  It  looked  as  though 
we'd  had  it. 

How  did  we  get  in  such  a  crazy  situation? 
Tm  sure  Charlie  Saxe  was  asking  himself  that 
and  wondering  why  in  hell  he  had 
succumbed  to  my  blandishments  about  ham 
radio  and  the  marvelous  new  5  meter  band. 
And  aircraft  mobile  operation! 


For  a  moment,  let's  go  back  a  bit.  Very 
high  frequency  radio  experiments  all  started 
for  me  in  the  early  1930s-  The  interest  was 
stirred  up  by  my  good  friend  Ross  Hull, 
brilliant  radio  engineer,  inventor  and  master 
of  many  arts.  As  one  of  the  top  men  at 
ARRL  headquarters  in  West  Hartford,  he 
had  developed  and  published  in  QST  a 
number  of  fascinating  AM  voice  circuit 
configurations  for  small  5  meter  (56-60 
MHz)  gear,  particularly  suitable  for  mobile 
operation-*  Although  the  units  were 
reasonably  compact,  the  main  drawback  was 
their  dependency  on  vacuum  tubes  with  high 
filament  current  characteristics.  This 
required  a  heavy-duty  storage  battery.  Plate 
power  came  from   banks  of  22  volt  '*B" 

batteries,  the  transmitter  input  being  only 
a  couple  of  Watts. 

'*Just  think,"  Ross  said,  "for  millions 
upon  millions  of  years  there's  been  nothing 
but  utter  silence  rn  this  section  of  the 
spectrum.  Not  even  static.  Get  out  there  and 
make  some  noise  —  and  some  records/' 

It  was  pretty  much  line-of-sight  stuff, 
comparable  in  a  way  to  our  current  2  meter 
activity.  Satellites  and  repeater  gimmicks? 
ell,     no.     Prearranged     schedules     were 


*Note:  Amateur  operatron  in  the  5  meter  band  was 
later  withdrawn  by  the  FCC, 
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Distance-Altitude  Charger:  In  this  fastest  plane  of  transport  type  in  the  world,  Lieut, 
Commander  Frank  M.  Hawks  traveled  the  air  lanes  high  above  the  earth  seeking  to  learn 
new  secrets  for  aviation.  The  craft,  christened  the  Texaco  Sky-Chief ,  attained  its  greatest 
efficiency  in  the  high  altitudes,  cruising  at  more  than  200  miles  an  hour  for  2,500  miles, 
at  any  height  up  to  30^000  feet  With  this  plane  Hawks  was  demonstrating  in  terms  of 
speed  and  load  the  transport  possibilities  first  agitated  with  the  midget  mystery  ship 
which  he  formerly  flew.  Among  the  many  newest  improvements  of  aeronautical  science 
with  which  the  plane  was  equipped  was  an  automatic  robot  pilot  to  keep  the  craft 
indefinitely  on  any  set  course  without  the  help  of  the  man  flying  it  A  split  trailing  edge 
of  the  wing  provided  a  pair  of  flaps  or  ''at  brakes^*  which  when  lowered  permitted 
landings  at  less  than  50  miles  an  hour  or  in  an  unprecedented  ratio  of  5  to  1  between  top 
and  landing  speeds.  Modified  use  of  the  flaps  also  gave  the  plane  greater  lift,  reducing  the 
takeoff  run  appro^dmately  30  percent  The  ship  v/as  an  ail-metal  full  cantilever  Northrop 
Gamma  powered  with  a  Wright  Whtlwind  engine  of  14  cylinders,  tiie  first  such  power 
plant  produced  commercially,  others  having  gone  to  the  U.  S.  Navy. 


practically  a  must.  Otherwise,  one  could  be 
getting  out  like  a  ton  of  bricks  —  with 
nobody  around  to  hear  the  signal. 

Following  Ross  Hull's  suggeslioni  1  had 
built  up  two  transmitters  and  two  receivers. 
The  best  antenna  proved  to  be  a  half- wave 
vertical  steel  curtain  rod,  brass  plated  and 
fed  with  an  open  wire  line.  Soon,  another 
local  ham,  Ralph  Hunter  W2AKH  and  I  had 
used  the  units  for  many  mobile  operations 
from  a  base  station  in  my  family *s  house  at 
Catskill,  N.Y,p  to  a  car  or  speedboat  in 
motion  up  to  10  miles  or  so  away  on  the 
Hudson  River,  In  August,  1932,  a  world 
record  of  about  75  miles  was  made  between 
my  station,  W2AMD  mobile  at  the  Catskill 
Mountain  House  at  2,200  feet,  to  Wl  WR  on 
Mt.  Greylock,  Mass-,  a  line-of-sight  path- 

Shortly  after  came  our  fast  talk  with 
Charlie  Saxe,  suggesting  he  let  us  try  oper- 
ating from  his  plane.  We  figured  this  would 
really    rope    in    some    DX.    His    welcome 


cooperation  soon  led  to  my  taping  the 
half- wave  vertical  rod  to  one  of  the  wing 
struts  on  his  little  aircraft*  A  horizontal 
structural  bar  at  about  chin  level  across  the 
front  of  the  passenger  cockpit  offered  an 
ideal  place  to  strap  the  small  transmitter  and 
receiver  boxes*  To  let  Charlie  in  on  the  fun, 
I'd  paralleled  a  pair  of  headphones,  so  at 
least  he  could  hear  our  ground  stations.  But 
he  had  no  microphone. 

Well,  to  get  back,  we  were  soon  airborne 
and  in  dandy  contact,  not  only  with  my 
ground  station  but  with  Ross  Hull  in  West 
Hartford^  some  70  miles  away. 

Then  I  asked  Ralph  at  W2AMD  to  suggest 
to  Charlie  that  we  fly  back  over  Catskill  and 

circle  over  the  town,  testing  signal  strength 
at  close  haul  And  that's  when  the  trouble 
started.  The  radio  contact  is  what  saved  our 
lives.  Fortunately  the  mike  cord  was  long 
enough  to  hand  the  mike  back  to  Charlie, 
who  instantly  got  the  idea,  as  I  switched  to 
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transmit.  I  could  see  that  he  was  talking  into 
the  thing  but  of  course  couldn't  hear  what 
he  was  saying.  When  he'd  obviously  finished, 
I  switched  to  receive  and  immediately  heard 
Ralph's  voice,  ''Charlie  says  for  Chrisakes  get 
your  goddamned  feet  off  the  controls  before 
the  goddamned  plane  crashes!'* 

I  knew  that  my  feet  were  nowhere  near 
the  dual  controls.  Hastily  removing  my 
safety  belt  and  twisting  down,  I  discovered 
the  trouble*  The  filament  storage  battery^ 
not  tied  down  as  it  should  have  been^  had 
slid  across  the  floor  boards  and  jammed  the 
dual  foot  control  into  our  steep  downward 
turn.  With  enormous  effort  by  hands  and 
feet,  I  managed  to  move  the  battery  against 
centrifugal  force  —  and  uphill.  Aided  by 
Charlie's  foot  pressure  on  the  controls,  1  got 
it  far  enough  out  of  the  way  so  that  we 
resumed  level  flight 

Catskillians  later  swore  that  our  landing 
wheels  swept  so  tow  over  the  town  that 
(eaves  fluttered  down  from  some  of  the 
higher  elm  trees. 

You'd  think  that  my  joy  ride  on  that 
afternoon   would  have  chilled  any  further 


experiments  in  aircraft.  Not  so.  The 
following  year  1  was  zooming  along  at 
10,000  feet  over  eastern  Connecticut  in 
LieuL  Commander  Frank  M.  Hawks'  Sky 
Chief  low  wing  monoplane.  He  had  me 
comfortably  stowed  in  the  luggage  compart- 
ment between  the  gas  tank  and  his  pilot's 
seat-  His  feet  and  a  maze  of  wires  and  cables 
were  close  to  my  back.  Again  we  were 
running  experiments  with  Ross  Hull,  who 
was  operating  from  his  house  on  Selden  Hill 
in  West  Hartford,  Our  gear  was 
approximately  the  same  as  my  earlier  stuff, 
but  this  time  our  attention  was  on  improved 
antennas-  A  big  half-wave  rod  was  not 
practical  on  Frank's  all  metal,  streamlined 
plane.  We  had  settled  on  a  quarter-wave  job, 
which  was  bolted  to  a  plastic  plate  just  over 
my  compartment.  This  worked  just  fine.  We 
made  additional  contacts  with  stations  in 
Boston,  Providence  and  New  York. 

However,  earlier  in  the  day  things  had  not 
gone  so  well.  Some  clown  at  Frank's  Spring- 
field airport  had  secured  the  ]4-wave  vertical 
in  a  weird  lash-up  that  had  a  streamlined 
plastic  housing  around  it.  But,  oh  boy,  you 


LL  Comdrs.  Frank  M.  Hawks  and  John  M.  Murray  at  Springfield,  Mass.,  where  Hawks' 
new  Gee  Bee  racer  was  being  built  in  J  933,  This  plane  and  a  somewhat  similar  one  for 

Jimmy  DooiittlCf  later  of  Tokyo  raid  fame,  was  almost  entirely  constructed  of  laminated 
wood  -  and  seemed  little  more  than  a  platform  with  stubby  wings  for  an  enormous 
engine. 
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just  can't  go  hanging  things  on  airplanes 
willy-nilly.  On  our  first  takeoff  from 
Hartford's  Brainard  Field  we  had  reached 
altitude  and  were  headed  for  coastal  regions 
near  Providence,  R.I,  Suddenly,  all  fury 
seemed  to  break  loose  in  a  tremendous 
vibrating  noise  drrectly  over  my  head. 
Through  the  wires  and  cables,  I  looked  up  at 
Frank,  He  didn*t  seem  to  be  concerned, 
maintarning  the  marvelous  calm  which 
characterized  the  guy.  He  waved  a  sort  of 
'*don*t  worry  about  it"  hand  at  me.  Never- 
theless, we  immediately  went  into  a  sharp 
descending  curve  and  headed  back  toward 
Hartford,  For  an  instant  the  noise  stopped  — 
then  increased  greatly  and  the  whole 
airplane  began  to  shake  and  vibrate.  Next 
came  an  explosion  like  a  shotgun  blast  The 
vibration  ceased  and  so  did  Ross's  radio 
signal.  Frank  smiled  and  scribbled  a  note  on 
the  pad  strapped  to  his  knee.  This  he  held 
out  to  me,  "Resonant  point  —  wind 
vibration  of  antenna  housing.  Broke  loose- 
All  OK.  Cheer  up!" 

Back  at  Brainard  Field  we  soon  had 
another  i4-wave  vertical  job  secured,  minus 
the  screwy  streamlined  housing.  Two  small 
guy  wires  with  egg  insulators  were  fastened 
fore  and  aft  to  the  airframe  skin- 

Since  Frank  Hawks  had  become  some- 
what of  a  national  hero  in  the  wake  of  ocean 
fliers  like  Lindbergh  and  Amelia  Earhart, 
quite  a  crowd  of  well  wishers^  if  not  hero 
worshipers,  had  begun  to  hang  around  the 
airport  while  v^e  were  on  the  ground. 
Naturally,  a  few  police  began  to  show  up  to 
keep  things  under  control.  One  officer  of 
immense  frame,  with  walrus  mustachios, 
seemed  to  always  be  on  hand>  looking  for 
trouble  and  with  a  jaundiced  eye  toward  our 
whole  operation-  Judging  by  his  braid,  he 
was  real  big  stuff  around  town.  **You  fellers 
are  going  to  smash  yourselves  yet  in  that 

flying  machine,'*  he  told  us,  **lf  the  Good 
Lord  had  wanted  man  to  fly,  he*d  have 
screwed  wings  on  his  back," 

Frank  surveyed  the  old  boy  politely,  ''I'll 
give  you  a  nice  ride  later,  Chief." 

*'No,  thank  you,  son," 

Once  more  we  were  off  with  the  repaired 
antenna  working  beautifully,  I  stared  at  the 
huge     green    painted    gasoline    tank    that 


formed  the  front  wall  of  my  compartment. 
Scrawled  on  it  in  pencil  was  a  cute  little 
message  from  another  famous  Atlantic  flier: 
TANKS  FOR  THE  RIDE,  FRANK.  AMY 
MOLLISON- 

Ross  HulTs  familiar  accented  Australian 
English  came  booming  over  our  headphones, 
'* Frank,  old  chap,  would  you  please  take  her 
up  to  about  12,000  and  circle  Hartford 
within  about  10  miles?  I've  got  the  new 
rotary  directional  antenna  ready  for  a  try/' 

"Will  do,"  said  Frank.  We  began  to  climb 
sharply. 

To  the  west  the  sun  v^as  lowering  toward 
the  Litchfield  hills.  Below,  a  snake-like 
ribbon  of  silver  indicated  the  Connecticut 
River  as  it  wound  off  into  the  haze  toward 
Long  Island  Sound.  Up,  up  we  went. 

Again  Ross's  voice,  "Oh,  yes.  You 
characters  are  expected  out  here  for 
cocktails  when  you  return  to  earth,  KB 
(Warner)  says  hell  meet  you  at  the  airport 
How's  your  altitude?*' 

On  this  flight  we  had  a  monitor,  so  I 
could  hear  both  sides  of  the  conversation. 

"Just  about  12,000/'  said  Frank-  "We're 
now  over  the  center  of  Avon,  heading  east." 

"OK/*  said  Ross.  "Please  peak  up  your 
signal  for  maximum  output  I'm  going  to 
take  readings  as  I  change  the  vertical  angle  as 
well  as  rotate  the  antenna/' 

At  some  250  miles  an  hour  plus  we 
weren't  going  to  be  over  the  tiny  town  of 
Avon  very  long. 

Frank  turned  half  around  in  his  seat  to 
make  the  adjustments  Ross  had  requested- 
The  transmitter  and  receiver  were  on  a  shelf 
behind  his  head.  In  turning,  his  knee  pushed 
lightly  and  then  with  more  pressure  against 
"the  stick".  Of  course,  the  plane  nosed 
down,  our  speed  certainly  increased  and  my 
blood  pressure  began  to  mount  By  now  we 
were  practically  in  a  power  dive  right  over 
the  center  of  Hartford,  And  Frank 
continued  fussing  with  the  radio,  an  activity 
in  which  1  had  lost  all  interest 

A  quick  glance  out  the  window  showed 
we  were  headed  almost  exactly  for  the 
Travelers  Insurance  Company's  huge  tower 
—  and  streets  which  probably  were  crowded 
with  evening  commuter  traffic. 

Was  1,  who  had  never  piloted  a  plane,  to 
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tell  the  great  Frank  Hawks  how  to  handle  his 
ship?  Would  he  never  quit  those  adjustments 
to  the  radio?  Along  about  then  the  self- 
survival  urge  took  over!  Acting  almost 
mechanically,  I  reached  back  and  grabbed 
his  ankle.  That  ought  to  get  his  attention.  It 
did.  He  turned  a  pleasant  smile  on  me  and 
pulled  the  stick  back  easily,  bringing  us  back 
to  level  flight  I  could  feel  warmth  returning 
to  my  cheeks.  In  fact,  my  face  was  very  red. 

It  was  certain  that  our  power  dive  had 
raised  a  fearsome  noise  over  the  city.  There 
was  no  delay  in  our  being  reminded  of  this 
when  we  landed  and  taxied  up  to  the  control 
tower  area.  Our  mustachioed  police  chief 
friend  came  purposefully  striding  toward  the 
plane,  looking  like  a  thunderstorm. 
"Commander  Hawks,  1  regret  to  inform  you 
that  there  is  a  city  ordinance  against  the 
kind  of  games  you  have  been  playing  up 
there-  You  may  consider  yourself  under . .  /' 

His  words  were  cut  short  by  the 
screaming  siren  of  a  big  black  limousine 
which  drove  up  near  our  plane.  Out  popped 
a  little  man,  the  mayor  of  Hartford,  ail 
smiles.    He    was    arriving    for    an    official 


welcome,  "So  sorry  I  was  unable  to  get 
down  here  sooner,  Commander/'  The  law, 
stroking  his  whiskers,  quietly  faded  into  the 
background  and  was  not  heard  from  further. 

Later,  at  cocktails  with  Ross  and  KB, 
Frank  turned  on  his  weatherbeaten  smile, 
"If  I  live  to  be  100,  I'll  never  forget  the  look 
on  your  face  when  you  grabbed  my  ankle.  I 
was  aware  of  our  dive,  but  there  wasn't  any 
real  danger  —  and  I  like  a  little  speed,  as  you 
know.  If  Td  been  in  your  shoes,  though,  I 
think  I'd  have  done  the  same  thing." 

Despite  those  reassurances,  Tve  always 
wondered  just  how  aware  he  was  of  that 
dive.  Only  a  few  years  later,  while 
demonstrating  an  "absolutely  foolproof 
plane  over  an  upstate  New  York  golf 
course,  he  flew  himself  into  some  high 
tension  wires.  And  that  was  the  end.  The 
very  end.  As  Jimmy  Doolittle  once 
remarked,  'There  are  plenty  of  stupid  young 
pilots  around.  But  I  don't  know  of  any 
stupid  old  pilots/*  Perhaps,  in  this  case, 
more  tolerant  judgment  would  suggest  that 
Frank  was  merely  a  trifle  careless, 
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CD4001 
CD4010 

CD4OI3 
GD4OI6 
CD4OI7 
CD4O2O 
CD4022 
CD4049 
CD405O 
7AC157 
74C162 
74G163 

7401^ 

74C192 

74C193 
740195 


.50 
.60 
1.45 
1.35 
2.75 
1,50 
2.45 
1.25 
1,25 
2.10 
3-00 
3.15 
3-50 
5,00 
5.00 
3.00 


M 

OOI4IJ  9.00 

0014CD  4-00 

015XCD  4.50 

OI26CD  4*50 


^  1   4  i 

9O05M 
9009s 
901 6K 

9024H 
93OON 

9324J* 
9503N 
95Q4J^ 
9507N 
9528N 
953fli 
9?aiN 
958rM 

960  A 
9602H 


.25 

.25 

.25 

,25 

.30 

,90 

1,30 

1,00 

1.00 

1,50 

2.90 

4.50 

4.25 

1.50 

,45 

,65 


124 


73  MAGAZINE 


The   Hamburglor     STRIKES   AGAlNl 


HIJACKED:  IC22  s/n  13  12  122  2m 
FM  in  Dallas,  Texas  on  August  11, 
1975.  Report  to  Perry  W,  Barker 
WA5IKU0VS,  2240  Prichard  Ln., 
Dallas,  Texas  75227, 

ROBBED:  Standard  826M  s/n 
203046.  Notify  Jack  C.  Hemby,  3408 
O'Hara  Rd.,  SW,,  HuntsviKe,  Ala. 
35801,  or  the  Huntsville,  Ata,  Police 
Department 


ABDUCTED:  Motorola  PT-300  s/n 
J-28196,  Nicad  pack  and  charger 
crystals  146.34-94  and  146,31-91, 
Contact  WA2AJQ  or  Syracuse,  New 
York  Police  Department 


LIFTED:    FMDX  s/n  090  in  Passaic, 

New  Jersey  on  August  6,  1975.  Con- 
tact Mike  Stefanik  K2QHI,  504  Grace 
St.  Garfield  NJ  07026, 


AM 


According  to  long-standing  policy, 
73  Magazine  makes  a  continual  effort 
to  match  those  in  need  of  technical 
help  or  instruction  with  those  who 
feel  they  can  offer  it.  If  you  find 
yourself  in  one  of  these  two  cate- 
gories, please  do  yourself  and  amateur 
radio  a  favor  by  contacting  Ham  Help, 
73,  Peterborough  NH  03458. 


Alan  Binkefman  WN9RNS 
N28W27535  Peninsula  Dr. 
Pewaukee  \N\  53072 
691-4232 

Louis  Bobrowsky 
83  Shore  View  Drive 
Yonkers  NY  10710 

htafiry  Schmelzer 
725D  North  Miami  Ave. 
Sidney  OH  45365 

I'd  be  glad  to  help  Novices. 

Dr.  P.  J.  Lester  WA9UCM 

204  No.  Park  St 

Streator  I L  61364 


I  want  to  help  stem  the  tide  away 
from  ham  radio.  I  have  taught  local 
Advanced  class,  and  want  to  be  of 
help  to  others. 

George  P.  Shanks  WB5MAY 

3l65Whitemarsh  Cr. 

Dallas  TX  75234 


1 


1  need  help  to  pass  that  tricky 
Amateur  General  Class  examination.  I 
am  a  CBer  and  I  wish  to  get  off  27 
MHz  and  into  legitimate  radio, 

Charles  L.  Servais 

4774  Falmouth 

Shawnee  Mission  KS  66205 


NEW!  Faff  Edition 


brand  ne\A^  edition  of  the 


More  than  twice  the  listings  of  any  other  repeater  list. 

New  Double  Listing  —  by  location  and  also  by  frequency. 

New  Handier  Grouping  —  by  call  areas  —  makes  repeaters  easier  to  find 

New  Simplified  Ustings  for  fast  reading  —  easier  to  read  in  the  car. 

New  listing  of  all  Pirate  Repeaters. 

Know  what  repeater  you  can  use  and  where. 

Almost  3,000  repeaters  listed  —  for  the  entire  world  —  not  just  ARRL 

affiliated  repeaters. 


Namevi 


Address^ 


City. 


DCash     D  Check    OBankAm^card 


,  State 


Zip 


D  Master  Charge 


masier  charge 


Card  Number 


Expiration  Date. 


Signature^ 


Order  now  from: 

RADIO  BOOKSHOP,  Peterborough  NH  03458 


ONLY  $1.95 
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regular  computers.  The  Altair  system 
can  do  just  about  anything  one  of  the 
$100,000  computer  systems  can  do! 

There  are  quite  a  few  games 
available  in  Basic  and,  after  a  few 
demonstrations  of  simple  calculations 
done  with  the  Basic  program,  they  fed 
in  a  Hammurabi  game  —  a  relatively 
simple  game  whereby  you  have  to 
figure  out  how  much  wheat  to  plant, 
how  much  land  to  sell  or  buy,  etc,  to 
run  a  smafl  mythical  Icingdom,  Unless 
you  are  pretty  sharp  you  end  up 
wiping  out  the  country  in  short  order 
as  I  did.  Probably  the  wor^t  result  of 
this  is  an  almost  instant  addiction  to 
computer  game  playing. 

People's  Computer  Company,  Box 
310,  Menio  Park  CA  94025,  has  a 
whole  big  book  of  games  you  can  play 
on  your  computer  —  book  is  $7  and  a 
bargain-  The  game  programs  are  in 
Basic. 

Having  heard  horror  stories  about 
some  computer  nuts  getting  so 
addicted  to  the  Star  Trek  game  that 
they  have  allegedly  almost  starved  to 
death  rather  than  leave  an  unfinished 
game,  I  found  that  MITS  did  indeed 
have  a  program  for  said  game.  It  is 
formidable,  requiring  24k  of  memory, 
and  that  isn't  cheap  even  yet.  Oh  well, 
it's  only  a  hobby,  right? 

There  are  some  exciting  develop- 
ments on  the  way  in  bulk  memory 
storage  devices  —  Sphere  is  talking 
about  having  1,500  Megabytes  avail- 
able at  a  very  reasonable  (hobby) 
price!  Almost  every  day  I  hear  about 


another  firm  entering  the  field  pro- 
ducing memory  boards,  interface 
boards,  computer  boards,  video 
display  boards,  etc.  It's  exciting,  and 
there  will  be  a  lot  of  fallout  for  the 
radio  amateur. 

Most  of  this  stuff  is  directly  usable 
for  RTTY  and  much  will  complement 
slow  scan,  A  whole  new  era  is  upon 
us.  I'm  reading  everything  \  can  get 
my  hands  on  so  I'll  know  what's 
happening  and  be  in  on  it  —  how 
about  you? 

TUCKER  AND  JUGE 

While  on  my  swing  through  the 
Southwest  1  paid  a  short  visit  to  my 
old  stamping  grounds  in  Dallas/Ft 
Worth.  Things  have  sure  changed  since 
I  lived  there  a  few  yeai^  back.  I  used 
to  live  way  out  in  the  outskirts  of 
Dallas  —  this  time  the  outskirts  had 
moved  several  miles  past  my  old  digs 
and  it  was  solid  houses  instead  of 
fields. 

No  visit  to  Dallas  would  be 
complete  without  a  stop  at  Tucker 
Electronics.  Jim  has  a  fantastic  thing 
going  out  there  —  and  a  two  meter  FM 
signal  that  lifted  just  about  every 
repeater  for  three  states  around,  I 
managed  to  get  there  while  Jim  was 
away  on  vacation,  unfortunately. 
Well,  better  luck  next  time. 

Ed  Juge  was  hard  at  work  when  I 
visited  him  and  we  rapped  for  several 
hours.  He's  got  a  very  good  thing 
going  in  Ft,  Worth  -  and  you'll  have  a 
hard  time  finding  a  nicer  chap  to  talk 
with. 

f  was  hoping  to  find  more  fellows 
to  talk  with  on  the  repeaters,  but 
despite  repeated  attempts  at  raising  a 
contact,  I  managed  very  few.  There 
are  a   fantastic   number  of  repeaters 


Dan  Meyer,  the  chap  who  brings  us  the  South\/est  Technical  Products  video 
display  and  keyboard  kits.  Dan  had  a  big  surprise  for  me  .  .  , 


theie,  but  I  seldom  heard  more  than 
the  34/94  in  use.  No,  it  wasn't  that 
my  call  turned  them  off,  I  don't  think 
anyone  ever  gets  my  call  right  the  first 
time  around,  and  darned  few  the 
second  or  third.  I'm  used  to  it  now. 
Oh,  I  spell  it  out,  but  the  call  is 
forgotten  before  Tm  through  giving  it. 
No,  it  wasn't  anything  personal 
against  W2NSb/5,  just  a  current  FM 
way  of  life  that  I  was  bucking, 

BOX  SCORE 

The  ads  in  a  ham  magazine  are  of 
particular  interest  to  readers  -  we  all 
want  to  know  what  is  new,  where  we 
can  save  some  money  and  (probably 
most  important  of  all]  where  we  can 
get  what  we  want.  Ads  are  the  major 
means  for  selling  ham  products,  so 
they  are  of  interest  to  manufacturers, 
too.  And  since  ads  help  pay  for  more 
pages  of  articles  in  a  magazine,  this  is 
another  benefit  to  the  readers* 

The  circle  works  out  like  this  —  the 
more  ads,  the  more  articles;  the  more 
articles  and  ads,  the  more  readers;  the 
more  readers,  the  more  ads  (because 
there  are  more  products  sold).  It  feeds 
upon  itself  and  everyone  benefits. 

During  the  last  quarter  73  has  run 
252  pages  of  ads,  QST  180,  HR  126 
and  CQ  76,  near  as  I  can  count.  Thus, 
despite  the  strictest  advertising  policy 
in  the  field,  73  has  run  substantially 
more  ads. 

About  that  strict  ad  policy  —  if  you 
ever  have  any  legitimate  gripe  with  a 
manufacturer  or  dealer,  please  make 
sure  to  send  a  copy  of  your  letter  to 
me  so  I  will  know  what  is  going  on* 
This  particularly  holds  for  dealers  who 
are  having  troubles  with  manu-^ 
facturers  or  importers.  Every  now  and 
then  something  comes  up  and  only 
after  I  have  put  something  in  print  do 
I  begin  to  get  the  full  horror  story  of 
what  has  been  happening.  Please  clue 
me  in  when  something  is  f  ishy. 

For  instance,  there  was  one 
manufacturer  who  was  shipping  sets 
to  dealers  and  they  were  bouncing 
back    like    rubber    balls.   Would  you 

believe  eleven  sets  to  one  dealer  and 

not  one  single  one  worked  right?  This 
advertiser  is  no  longer  in  73  , .  .  but 
you'll  find  his  ads  in  at  least  two  of 
the  other  magazines  . .  -  good  luck. 
Another  pulled  so  many  funny  deals  it 
would  take  a  book  to  reprint  the 
complaints  ...  he,  too,  is  advertising 
in  a  coupfe  of  the  other  ham 
magazines  . . .  good  luck*  How  about 
an  outfit  that  will  under  no  circum- 
stances make  a  refund?  . .  ,  good  luck 
again  . .  .  with  ads  in  two  other  ham 
mags. 
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The  SWTPC  surprise  -  a  working  computBf  unit  using  the  Motorola  M6800 
chip.  This  was  hooked  up  with  the  keybosrd  and  video  display  for 
input/output 


And  how  about  the  manufacturer 
who  has  been  shipping  sets  COD, 
knowing  they  are  defective?  The  sets 
come  back  for  repairs  and  are 
promptly  resold  to  other  COD  buyers 
. .  ,  good  luck.  The  ads  for  this  bomb 
are  not  in  73.  You  like  antennas?  You 
may  be  lucky  enough  to  spend  a 
bundke  and  get  something  that  works 
almost  as  well  as  a  piece  of  window 
screen  .  . .  but  not  out  of  73  .  .  .  and 
good  luck  to  you.  Or  perhaps  you'd 
like  to  buy  some  antenna  kits  which 
turn  out  to  be  inferior  grade 
aluminum  tubing  and  a  set  of  mimeo 
instructions  telling  you  where  to  drill 
holes  and  how  long  to  cut  the 
elements?  . ,  .  they're  cheap,  but  you 
won't  find  'em  in  73  » .  .  I'd  tell  you 
where  to  look,  but  you'd  accuse  me  of 
being  rotten  to  someone.  Good  luck. 

Disclaimer  ,  . .  there  are  a  few 
manufacturers  who  won't  advertise  in 
73  ,  < ,  they  don't  like  the  editorials 
and  feel  that  they  can  force  the 
editorial  policy  to  change  by  refusing 
to  advertise  ...  that  won't  work: 
Only  letters  from  readers  will  do  this, 
since  73  is  in  the  busineK  of  providing 
a  magazine  to  be  enjoyed  by  readers, 
not  to  express  manufacturers'  beliefs 
, , ,  unless  they  want  to  buy  the  ad 
space,  and  then  they  are  welcome  to 
say  anything  they  like  as  long  as  it 
doe^'t  open  us  to  another  damned 
law  suit.  At  any  rate,  just  because 
someone  is  not  advertising  in  73  it 
doesn't  mean  that  we  won't  take  their 
ads  , . ,  I  wish  it  was  that  way  . .  *  but 
not  enough  to  turn  the  editorial 
column  into  a  lily-livered  committee 
effort.  The  fact  is  that  I  will  continue 
to  say  what  I  want  to,  whether  f  agree 
with  myself  or  not  I  really  don't  care 


if  many  readers  agree  with  me  either 
. .  .  I  only  ask  that  they  think. 

FOXHUNTING 

There  has  been  a  substantial 
increase  in  interest  in  transmitter 
hunts  of  late.  This  may  be  one  of  the 
results  of  increased  radio  club 
activities,  it  may  have  to  do  with  the 
sun  spot  null  and  a  generally 
enervating  situation  on  the  DX  bands, 
or  it  may  be  one  of  those  cycles  which 
has  yet  to  be  identified  as  to  origin. 

Let  this  be  public  notice  that  73 
magazine  is  interested  in  getting 
articles  on  fox  hunting  equipment  and 
on  unusual  fox  hunts  .  .  .  hopefully 
with  pictures. 

Not  a  few  club  officers  may  have 
detected  a  correlation  between  club 
activities  and  club  membership. 
Business  meetings  gradually  smother  a 
club,  while  license  study  classes  and 


^fT 


fox    hunts    lead    to   more   and   more 
enthusiasm  ,  .  .  and  members, 

CLUB  CLASSES 

The  bulk  of  the  ham  clubs  have 
instituted  license  study  cfasses  and 
this  is  rapidly  becoming  the  major 
interest  of  most  clubs.  The  number  of 
amateurs  the  classes  are  tuming  out 
h^  already  had  a  very  positive  effect 
on  the  amateur  licensing  situation  and 
the  drop  off  in  hams  noted  for  the  last 
few  years  appears  to  have  been 
reversed.  With  more  grovrth  of  club 
interest  in  licensing  new  hams,  the 
whole  Communicator  License  idea 
may  be  out  of  date  long  before  it  ever 
gets  into  final  rule  making.  It  may 
turn  out  that  there  was  no  real  reason 
for  debasing  the  ham  ticket  to  get  new 
hams,  that  a  determined  effort  on  the 
part  of  the  ham  clubs  was  all  that  was 
needed,  I  believe  this  is  true. 

(f  your  club  has  not  yet  gotten 
license  classes  going,  raise  hell  at  the 
next  meeting  and  get  things  going.  If 
you  are  short  of  volunteers  to  give  the 
code  or  the  theory  classes,  you  could 
do  worse  than  look  into  the  73 
cassette  tapes  . , .  a  great  many  clubs 
are  using  these  with  satisfaction  .  * , 
and  they  save  an  awful  lot  of  trouble 
, , .  the  work  is  all  done. 

Remember  the  experience  of  many 
clubs  . .  .  free  classes  do  much  more 
poorly  than  those  that  charge  a 
nominal  fee.  It  is  a  lot  easier  to  drop 
out  of  something  where  you  have 
little  investment,  so  consider  maybe  a 
S7.50  or  S10  fee.  This  will  give  the 
club  some  extra  income  for  teaching 
materials.  If  you  think  I'm  talking  in 
terms  of  buying  cassettes  .  *  -  I  am  » ,  , 
the  whole  set  for  the  Novice  exam 
only  costs  $24  .  *  .  and  that  includes 

Continued  on  page  152 


/com  East  is  in  the  Southwest  -  right?  And  here  are  the  two  Dallas  chaps 
behind  loom  East:  Tom  Gentry  and  Fred  Mullen 
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Learning 
Breakthrough 
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NOVICE  THEORY  TAPES 
Set  of  4  Tapes  only  $13.95 


You'lf  be  dstounded  at  how  rasMv  simple 
the  theory  \%  when  you  hear  ir  expldined  on 
these  lapes.  Three  tapes  of  theory  and  one  of 
questiqns  and  answers  ffom  the  latest  Novice 
exsms  give  yo^  the  e<lge  you  rieed  to  bf«e£e 
througjh  your  e^am. 

73  b  interested  in  helping  get  mon»  ama- 
teurs^ &0  we're  giving  you  rhc'  complete  set  of 
four  tepes  for  the  incredibly  low  prii:e  of 
ONLY  $13.95. 

Sciemlsts  have  proven  that  you  learn  faster 
by  listentng  th^n  by  reading  because  you  can 
play  £i  cassette  tape  ov^r  isnd  over  in  your  spare 
time  —  even  while  youVe  driving!  You  get  more 
and  more  info  each  time  you  hear  it. 

You  t4n*t  progress  without  solid  funcfa- 
mentals.  These  four  houMong  lepes  give  you  aJI 
liie  basics  youll  r>^d  lo  p^  the  Nowice  exam 
Hwily.  You*n  have  an  uriderstBnc^ng  of  rt>e 
basics  wttkh  wAI  be  in  valuable  to  you  for  the 
rest  of  yoyr  life*  Can  you  afford  to  tike  your 
Novice  exam  wwihout  fini  listaning  lo  your 
tapes? 


SOLID  STATE 
PROJECTS 

S4 
More  th^n  60  prefects  of 
itmrvtl  to  anyontt  in  el*p> 
tranics,  Th«  d«vic«i  range  from 
■  simple  tra  nits  tor  teftctr  lo  a 
{ham  TV  receivar .  Thts  collection 
will  h«lp  you  become  more  inti* 
mutely  acquamted  with  zeneri, 
IC&  and  varactori^  etc. 


\ 


^ 


2M  RVI  HANDeOOK 


hardbound  57 
softbound  SS 

Contains  almosi  «v*ry  con- 
ceivable circuit  thai  might  he 
needed  far  use  with  a  repeater. 
All  cjrcuils  eicplained  in  detail. 
All  aspects  covered,  from  the 
operetor  to  the  antenfiii. 


t»  da  Ujinwir 


VHF  PROJECTS  FOR 
AMATEUR  AND 
EXPERtMEfVTER 

S4 
A  must  tor  the  VHF  op. 
Opening  chapters  on  operaiing 
pfdctices  and  getting  started  in 
VHF.  both  AM  and  FWI. 
loUowed  by  5B  chapters  on 
building  useful  lest  equipment, 
modifying  existing  and  surplus 
gear, 


LATEST  RELEASES  troni73  publications 


RFand  DIGITAL 

TEST  EQUIPMENT 

YOU  CAN  BUILD 

Rf  burst,  function, 
square  wave  gener- 
ators,  variable  fength 
pulse  generators  -- 
too  kWi  marker,  if 
and  rf  sweep  gener- 
ators^ audio  DSC,  af/rf  signal  injector,  146 
(VIHz  synthesiser,  digital  readouts  for 
counters,  several  counters,  prescaier,  micro- 
wa^^emeter,  etc.  252  pages.  $5.95 


V 


PRACTICAL 
TEST 

INSTRUMENTS 
YOU  CAN  BUfLD 


37     simple     test 
instruments    you    can 
make  -  covers  VOMs, 
VTVMs,      semicon- 
ductor   testing   units,     ^^* 
dip     meters,     watt 
meters,   and  just  about  anything  else  yoiJ 
might  need  around  the  test  lab  and  ham 
shack.  S4.95 


Name. 


Address. 
City 


State. 


Zip. 


DCash  DCheck   DBankAmertcard  JjJJJgH     Q  Master  Charge 
Card  No 


(KMlor  chifW 


Expiration  date^ 


Signature, 


Total  enclosed  $. 


Ham  radio  n  loo  great  a  hobby  for  iii  to 
keep  It  to  ouna[va«.  Lafi  tell  ths  whol* 
world  about  it!  And  wh»t  b«ttsf  way 
than  by  t|i4rtJno  eh 4  •ttnctive  Um#- 
gre«n  bumper  stickar  on  your  carl  It't 
only  50<  —  ami  it's  pho«phofftS4»nt  to 
you  can  tee  it  even  at  ni^t-  Go 
ahead  .  .  .  SPREAD  TH£  WORD!  Ordef 
yours  roOAYI 


4  STITBY  GUIDES 

NOVICE  —  94  GENERAL  —  t& 

ADVANCEO— «4  EXTRA  —  i5 

FCC  exants  got  you  scared?  Frustrated  by 
theory  fundamentals?  There's  no  n««d  to 
worry.  73^5  four  License  Study  Guides  will  help 
yoti  br&e^e  through  s^ny  of  the  four  tough 
exams!  They  are  the  ONLY  guides  whtch  cower 
ALL  the  material  you  will  have  to  know.  M^ny 
amateurs  find  that  one  quick  reading  through 
our  guidi^  15  enough  to  get  them  ttvough  wtth 
no  sweat.  M 


DIGITAL  CONTROL 

OF  REPEATERS 

$aft bound  SB  hardbound  $7 

Here'i  »  book  for  the 
FM>er  who  wants  to  design 
and  hutid  a  digital  repeater 
contrul'  System,  Contains 
sections  on  rep^^ters,  baste 
logic  functions^  IoqIc 
circuti  d^teign,  control 
systemi,  support  areurt$, 
mo  bile  insta Hat  ions, 
touch-tone,  ptus  a  spcctal 
section  on  a  "rmm" 
fep«attr  comroJ  system. 


D  Novice  Theory  Tapes  $13,95 
D  Bumper  Stickers  ,50  ea. 
D  Solid  State  ProjectsS4,00 
a  VHF  Projects  S4,00 

2M  FM  Handbook 

D  Hardbound  87.00 

nSoftboundSB.OO 
D  Rf  and  Digital  Test  Equip.  S5.95 
D  Practical  Test  lnstrunnentsS4.95 
D  Novice  Class  Study  $4.00 
n  General  Class  Study  S6.00 
D  Advanced  Class  S4,00 

O  Extra  Class  Study  S5.00 
Digital  Control  of  Repeaters 
D  Hardbound  S7.00 
D  Sof tbound  S5.00 
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James  F.  Reid  WSLWS 

4  Lawn  Street 
Ashley  OH  43003 


Introducing 

Opdesk 


Port  (lb  te  and  Prnvtical 


The    following   describes    an    effort    to 
provide     an    operating    console    that 
would  fit  the  following  requirements: 

1 ,  Ease  of  construction. 

2,  Functional  efficiency. 

3,  Minimum    fuss    to    disassemble    and 
move. 

4,  Cheap,  to  match  my  basic  nature. 


The  pedestals  consist  of  two  two-drawer 
file  cabinets  (approximately  30  inches  high). 
These  file  cabinets  provide  space  for  all  the 
accoutrements  that  normally  are  stacked  on 
top  of  the  ham  gear.  The  desk  top  consists 
of  an  unfinished  door,  i.e*,  unfinished  in  the 
sense  that  no  holes  have  been  bored  into  it. 
The  top  shelf  is  another  door  about  one  foot 
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FREQUENCY  STANDARD 


Only 
$37.50 

ffess  baffenes) 
POSTPAID  USA 


•    Precision  crystal 


•   Fully  guararrteed 


•  Markers  at   JOO,   50:   25,    1 0  or  5  kHz  se- 
tecled  by  fronf  panel  switch. 

»    Zero   adjust   sets   *o   WWV.   ExtlustYe   CJfCVfl 
suppresses  unwortfed  markers. 

•  Compacf    rugged    desrgn.    Attracfive,    corrr- 
piefely  self  contained, 

•  Send  for  free  brochure* 


NOW  THE  AMATEUR 
CAN  BUY  COMMERCIAL  QUALITY 

SSB  EQUIPMENT 

(Present users  include  foreign 

government  agencies} 


HHon 

CR 

t 

U4  VDC 

• 

tF     KM 

O 

# 

Solid  State  2-30  MHz  Linear  Power  Amplifiers 

1,  CR250AA:  250  to  400  Watts  P.E.P,  input 
power  with  as  little  as  2  to  5  Watts  drive. 

12V DC,  S299.00 

2.  CR500AA:  500  to  700  watts  P.E,P.  input 
power  with  as  little  as  4  to  10  watts  drive. 
115/230  VAC  $599.00 


AJso  20  watt  P,E.P.  Walkie  Talkie,  400  to 
600  watt  monobanders,  receivers  and  multi- 
band  transceivers,  VHF-FM  Mobile  base  and 
repeaters.  We  accept  Master  Charge,  Bank  Amer- 
icard  or  certified  check  on  mail  orders.  Please 
include  charge  cards  account  nurnber  and  expir- 
ation date. 


electronics 

1169  Chess  Drive,  Unit  G 
Foster  City,  Ca.  94404 


a 


1           *vSfe 

c? 

1              l| 
1              If 

^ 

^ 

iT^^ 

a 

rON. 

^                                        ^ 

^ 


^ 


Fig.  1. 

wide.  I  was  told  that  this  narrow  door  was 
used  to  construct  folding  doors.  If  this 
narrow  door  is  not  available  in  your  area  a 
2"  X  1 2"  will  work  just  as  well. 

The  three  pieces  labeled  "A"  are  2"  X  6" 
X  12"  and  provide  support  for  the  upper 
shelf. 

The  end  pieces  labeled  "B"  are  3/4  inch 
plywood.  The  middle  "A"  piece  is  held  in 
place  by  the  weight  of  the  equipment  on  the 
upper  shelf.  The  two  end  assemblies 
(consisting  of  "A"  and  "B"  glued  together 
with  contact  cement)  are  held  to  the  upper 
and  lower  doors  by  long  wood  screws. 

The  whole  upper  desk  assembly  is  not 
fastened  to  the  file  cabinets  but  rests  there 
of  its  own  weight. 

None  of  the  dimensions  are  critical  and 
probably  will  vary  according  to  the  materials 
on  hand.  I  would  suggest  that  you  get  the 
doors  first  and  then  cut  everything  else  to 
fit.  To  obtain  the  doors  as  cheaply  as 
possible,  try  visiting  one  or  more  lumber 
stores  and  ask  to  see  their  damaged  doors. 

You  can  usually  find  one  or  more  with 
only  a  minor  blemish,  which  can  be  hidden, 
and  the  store  will  probably  part  with  them 
for  only  a  few  dollars. 

A  coat  of  varnish  will  keep  all  wood 
surfaces  from  becoming  dirty  and  may  even 
convince  the  XYL  to  let  you  bring  it  into 
the  house. 

. . .  W8LWS 
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USED  EQUIPMENT  SALE:  All  used  equipment  is  sold  as  is,  FOB  our  warehouse.  We  guarantee  that 
aU  items  are  either  fuUy  operational  or  require  only  minor  repairs.  We  will  gliidly  check  it  out  and 
restore  to  perfect  operating  condx;  call  or  write  for  a  quote. 


POWER  SUPPLIES:  AH  regulated,  with  ou^uts 
as  indicated;  LAMBDA  Model  25;  Bench  model 
in     cabinets,     front     mtd     Ctrl     variable     from 

200-325VDC  @  1  50ma, $9.95 

LAMBDA  Model  28;  Same  as  above  except  rack 
mtd  and  voltage  control  on  rear  deck  , .  .  $9S5 
LAMBDA    Mode!    29;   Same   as  Mdl,28  except 

output  is  1  0O200VDC  @  lOOma.    _  . $8-95 

LAMBDA  Model  C281    Rack  Mtd;  125-325VDC 

@  750ma.  .,.-... .  .  _  $14,95 

LAMBDA  Model  LA-100-03B,  a  real  beauty  for 
solid  state  bench  sply;  0-32VDC@1  Damps  $29.95 

HEWLETT-PACKARD  Model  712-B;  Well  regu- 
lated lab  typB  supply  in  cabinet;  full  metering 
and  variable  0-500VDC  @  200ma.,  O-ISOVDC  @ 
5ma  (bias),  in  perfect  condx    . . , , $49.95 


OSCILLOSCOPES:    All    work,  but  need  calibra- 
tion and/or  tube  changes;  CRT  okay: 
TEKTRONIX  517.  Wide  band,  fast  risetime.  High 
mtensity   blue  phosphore*  Complete  w/P.S.  and 

manuals  .  * ,  * $99^5 

HEWLETT-PACKARD.     Model     185A    w/187A 
dual   trace  plug-in  compL  w/dual  hi  imp. probes. 

In  cab.  ...,,,,, .-,,.».-.....  $79,95 

A.B,DUMONT    401 AR.    General    purpose,    rack 


MISCELLANEOUS:  Some  one-of-a-kind,  mostly 
lab  quality  and  most  in  good  condx,  May  need 
minor  repair   SKL  Fast  Rise  Pulse  Generator  — 

good  for  digital  work , $29,95 

MEASUREMENTS  CORP.  Standard  Pulse  Gen. 
Mod. 179;     30hx-100kH2,     0-100     volt     output, 

width  variable  from  .5-60  microsecs $49.95 

INEMS-CLARKE  Panoramic  Display  Mdl. 300-1  : 
Input  frequency  of  21.4  MHz;  3"  CRT,  rack 
mounted,  good  for  21  MHz  IF  receivers  used  in 
satellite  work $5955 

COMMUNICATIONS  ELECTRONICS  -  Multi* 
coupler;  Passband  from  150kH2  to  over  28  MHz 
@  15db;  117/230VAC  built-in  pwr.sply;  16 
RCA  7586  Nuvistors  gives  8  outputs  from  one 

input $29.95 

Berkey  COUNTER  Mod,  7370  -  7  digit  counter 
with  crystal  time  base  in  oven.  Operable.  Good  to 
more  than  20  MHz ,  $89.95 


1 


USED  HAM  GEAR:     Guaranteed  operable,  may 
need  calibration  {only  if  you're  really  fussy} 
HALLICR AFTERS   -   HT-46  80-10  SSB   trans- 
ceiver-1 50    Wpep,    VFO    all    modes    new    final, 
checked  out  ,  .  * $149.95 

HALLICRAFTERS  -  HT-41  1200  Wpep  linear  - 
same    size    and    style    as    HT-37    exciter.    Good 

condx.  ckd  out    $17955 

EICO  Model  753  TRI-BAND  SSB  Transceiver; 
80'40-20M,  150Wpep  less  than  20  hours  use. 
6146s  in  final  —  complete  with  A/C  Pwr,  Supply 
and  Spkr $149.95 


IC*IC*IC*IC*IC*DEAL.  SIGNETICS  DTL  DIPs 
on  boards.  At  least  50  various  ICs  on  each  board, 
gold  plated  fingers,  several  caps  and  so  on.  Some 
of  each  of  ST616A,  ST620A,  ST659A,  STB70A, 
ST680A  —  all  good  popular  numbers  including 
JK  F.F.,  Buffer/drivers,  quad  NAND  gates,  etc. 
Use  board  as  is,  or  remove  for  only  ten  cents  per 
DIP  -  One  board $4.95;  2/$7.95  ppd. 


IC/OP  AMP  PWR  SUPPLY  XFRMR-(RFE)* 
BUILD  YOUR  OWN  IC  OR  OP.AMP.  POWER 
SUPPLY  USING  THIS  RUGGED  TRANS- 
FORMER: Dual  117  VAC  inputs,  either  1  17VAC 
or  235  VAC  OUTPUTS;  Three  secondaries  - 
22V AC  @  10AMPS:  30V AC  @  5AMPS;  12V AC 
@  2AMPS;  ail  center-tapped .  $5,95  FOB 


COMPUTER      GRADE      ELECTROL  YTICS 

-(RFEl*  36,000  MFD  @  30WVDC  w/mtg  hard- 

WaT  t^  •«•«■,•«#«■•••«•«••**•■■     ^9U**79   Bit*  ppU  . 


VIDEO  DISPLAY  TERMINALS.  We  still  have  a 
few  VDTs.  The  response  has  been  tremendous 
and  we're  doing  our  best  to  keep  up  with  the 
orders.  Please  bear  witfi  us.  If  you  haven  t 
ordered  yours  yet,  please  do  so  at  once.  We  will 
not  be  able  to  offer  this  item  again  once  our 
present  supply  is  sold;  don't  be  disappointed  — 
place  your  order  now  —  we  ship  on  a  first  come, 
first  served  basis  and  we  sure  do  hate  to  send 
out-of^stock  letters.  Runs  up  the  overhead,  you 
knowf 


RFE*  —  Removed  from  operational  equipment. 


masief  charge 


BankAmei^icaro 


On  all  postpaid  orders,  please  ADD  $-50  to  cover  handling  costs. 
Orders  shipped  same  day  in  most  cases.  All  prices  subject  to  change 
without  notice.  F.O.B.  warehouse.  Send  SASE  for  literature. 


^^UjiTxifli  j:( 


fii)jj]pi]i)Y 


6     KING  RICHARD    DRIVE,    LONDONDERRY,    N.  H.    03053 

E03-434-  4644 
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Bit!  Hoisiugton  KICLL 
do  73  Magazine 
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The  432er 


Power 


Like  1100  Milliwafts 


The  success  of  the  low-power  432*er  on 
the  air^  mnnmg  only  about  150  mW  rf 
output  from  a  KMC  2N2502,  which  is  an 
excellent  device  but  relatively  low  power, 
and  the  availability  of  the  famous  2N3866 
UHF  medium  power  device  in  a  low  cost 
amateur  version,  lead  naturally  to  the  addi- 
tion of  one  of  these  (why  stop  at  one?)  to 
the  original  system.  A  study  of  what  is 
needed  to  do  this  reveals  quite  a  list. 

The  Device 

Talks  with  other  people  and  my  own 
Studies  so  far  indicate  one  candidate  and  one 
only,  for  a  low  cost  rig  with  dry  cell  battery 
power  for  portable  and  mobile  use  on  432 
MHz. 

Heat  Sinking 

At  100  C,  which  is  only  boiling  water 
temperature,  allowable  dissipation  must  be 
cut  down  to  around  60%  for  the  devices  to 
be  used,  so  if  we  can  keep  that  case 
(transistor  metal  can)  close  to  25  C  we'll  do 
better  on  the  air.  We  did. 

Dc  Voltage 

This  is  definitely  settled  at  ISViV,  as  from 


a  car  battery  and  under  modulation  you 
have  to  allow  for  times  two  in  collector 
voltage,  which  is  right  up  to  the  28V  rating 
of  a  lot  of  devices.  The  2N3866  is  a  real 
gem  in  this  respect  though,  with  a  55V 
rating.  Shouldn't  have  any  modulation  volt- 
age trouble  with  it. 

Gain 

From  RCA  and  Motorola  work  on  popu- 
lar  UHF  devices,  just  don't  expect  10  dB  on 
432  MHz.  Prepare  to  be  happy  with  less,  like 
6  or  7  dB  of  gain.  Plenty  of  the  latest 
commercial  circuits  are  shown  with  gains  of 
from  5  to  7  dB, 

Circuit 

As  you  will  see,  this  quickly  gets  tied  into 
the  heat  sink  design  because  while  a  "nice 
little  coil"  can  be  used,  it  wouldn't  conduct 
or  radiate  much  heat.  So  lots  of  nice  copper 
strap  is  used,  with  solid  metal  contact  from 
collector  out  through  several  inches  of  cop- 
per. 

Neutralization 

We  just  might  tackle  that  one  yet,  which 
can  be  real  crazy  on  432  MHz.  We  haven't, 
so  far. 
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LI,    COPPER 


COLLECTOR   RETURN, 
COPPER    STRAP   INSULATED 
GFPOUND    PLANE 


FIBERGLASS 


Fig.  1.  Good  heat  sinking  at  432  MHz. 

Overall  Stability 

This  of  course  is  very  important,  as  you 
will  see  later  in  the  section  on  "Words  of 
caution." 

Shielding 

We  used  some-  At  a  milliwatt  up  front, 
and  600  mW  leaving  for  the  antenna  this 
could  be  important-  But  it  didn't  turn  out 
too  badly. 

Modulation 

WeVe  got  a  little  3W  af  amplifier  waiting 
to  be  usedj  if  the  one  watter  won't  do  the 
job.  Presumably  only  ViW  is  needed. 

Dc  Milliamps 

The  total  on-the-air-current  is  getting  up 
there  pretty  well,  but  so  far  not  over  Vi  the 
maximum  of  500  mils  indicated  by  Union 
Carbide  for  their  lantern  batteries.  The  total 
came  out  at  175,  so  we're  still  ok  on  that 
one. 

Collector  Efficiency,  Final  Stage 

Most  commercial  circuits  wind  up  with 
between  40  and  50%.  I'd  be  happy  with 
that-  It  actually  looks  better,  like  over  50% 
right  now. 

Power  Out 

We're  shooting  for  as  much  as  possible 
with  the  ISViV  car  battery  limit.  Looks  like 
600  mW  as  of  now,  for  one  2N3866  running 
cool- 
Power  Measurements 

Always  troublesome  at  UHF  for  a  home- 
brewer  amateur,  we  still  managed  by  using 
three  of  those  no.  48  bulbs. 


There  are  probably  more  things  to  con- 
sider, but  here  are  13  already. 

The  2N3866 

If  there  is  any  transistor  that  can  take  the 
place,  in  solid  state,  of  the  good  old  6AF4 
tubes  for  UHF,  this  is  it*  It  is  apparently  the 
best-known  device  for  UHF.  For  powers  of 
up  to  a  watt  (with  28V)  at  432  MHz,  and 
low  cost,  the  3866  is  my  choice. 

Here's  what  the  RCA  'Transistor,  Thyris- 
tor,  and  Diode  Manual'*  printed  in  May  1  969 
has  to  say  about  it;  "Transistor  dissipation, 
5  watts,"  Yes,  five  watts!  However,  the  case 
must  be  kept  at  25  for  that  amount  of 
power.  Further^  "rf  power  output,  with  28V 
dc,  IVaw  at  450  MHz."  Note  that  28V  dc 
again •  You  could  use  that  much  dc  but  you 
couldn't  use  it  safely  with  100%  AM,  Any- 
way you've  only  got  13y2V  in  the  car.  And 
you  would  have  to  push  it  with  200  mW 
input  at  that.  I  really  don't  see  where  they 
get  that  5W  input  figure.  I'll  have  to  ask  the 
boys  down  in  Somerville,  N.J.  the  next  time 
down  there. 

At  400  MHz,  efficiency  is  listed  as  45%. 
We  appear  to  be  getting  over  50%  in  this 
model,  so  that's  all  right  So  far  as  gain  is 
concerned,  I  see  listed  for  this  item  various 
figures  at  and  around  7  dB  or  so,  again  at 
28V.  We  find  6  dB  or  so, using  ISYiV.  Good 
enough  in  that  department. 


r5  5v 
MOD. 


CS  THRU     CS 
IQOpF    OfePPED>. 
MICA  >     y* 


MOD. 
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€OOMW 
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NOJtS- 

I    C2  A  CS    A»CO   42L 
2.    CIO    ARCO    400. 


^  \QpF 

«*0MNSON 
/Tl  TYPE    M' 


Fig.  2.  Schematic  of  the  2N3866  rf  power  amplh 
ffer,  432  MHz. 
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Heat  Sinking 

This  is  probably  the  best  place  to  start 
the  details  because  that  little  tin  by  itself 
certainly  doesn't  radiate  or  conduct  much 
heat.  On  the  other  hand  UHF  circuitry  does 
not  do  too  well  with  large  pieces  of  metal 
wrapped  around  the  collector,  unless  of  the 
proper  shape  as  you  will  see  later. 

You  could  think  of  a  Berlox  (RCA  trade 
name  for  their  Beryllium-oxide)  collector 
stud,  which  is  a  good  conductor  for  heat 
waves  and  at  the  same  time  a  good  insulator 
for  UHF.  Quite  handy  but  the  cost  questions 
enter  then  a  little  too  strongly* 

But  once  again,  don't  worry.  We  already 
have  a  good  circuit  among  several  worked 
out  during  the  development  of  the  432'er, 
This  is  the  one  using  a  large  copper  strap  for 
the  collector  circuit,  soldered  to  a  large 
copper  collector-return  ground  plane  which 
itself  is  isolated  from  ground  by  an  insulat- 
ing sheet.  Figure   1  illustrates  this  principle. 

The  collector  is  soldered  directly  to  LI 
(see  also  Figs,  I,  3,  and  4),  the  copper 
collector  strap,  which  is  %  in,  wide  and  high 
Q.  The  heat  generated  in  the  transistor  case 
can  then  go  directly  to  LI,  and  from  there 
with  direct  metal  contact  right  to  the  coOec- 
tor-return  primary  baseboard.  Now  you  have 
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NOTES" 

U  Ql    SOLDERED    TO    LI    M/S'   FROM    COLD    END. 

2.  CS    SOLDERED   To    Li    W/t"    FROM    COLD    END. 
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dB 

Times, 
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10 

10 

Table 

I.  Power  gain. 

some  six  or  more  square  inches  of  copper 
plus  three  or  four  more  of  insulating  sheet 
contact,  which,  if  needed,  can  be  of  mica 
with  silicone  grease.  I  don't  think  that  will 
be  needed  though.  It  wasn't. 

Also,  as  you  can  see  from  Fig,  1,  the 
collector  return  plate  is  at  rf  ground  and 
therefore  can  be  of  any  size  needed,  as  long 
as  you  can  fit  it  in.  It  does  have  the 
modulation  voltage  on  it,  but  at  a  low 
impedance,  looking  like  about  170  Ohms  at 
present. 

With  11 00  of  dc  power  LI  hardly  even 
gets  warm  enough  to  feel  any  heat.  More 
details  in  the  circuit  section. 

A  Word  of  Caution 

While  most  writers  of  books  on  soUd 
state  devices,  and  I  am  including  here  manu- 
facturer's handbooks,  application  notes, 
specifications,  etc,  naturally  enough  like  to 
present  the  merchandise  for  sale  in  a  finished 
form  ready  for  the  customer  to  use,  some  of 
them  do  mention  trouble  once  in  a  while  * 
And  1  am  among  the  first  to  congratulate 
them  on  a  job  well  done  in  producing 
transistors  that  do  last  for  years  and  are 
repeatable  and  usable  at  UHF.  It  certainly 
isn't  easy.  My  hat  is  off  to  RCA  in  particu- 
lar, both  for  producing  good  devices,  and  for 
being  realistic  about  them.  An  example  of 
this  can  be  seen  in  their  handbook  men- 
tioned above,  ^''Various  kinds  of  instabilities 
can  occur  in  frequency-multiplier  circuits, 
including    low-frequency    resonances,    para- 
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Fig.   3.   Layout  and   top   view  of  the  rf  power 
amplifier  at  432  MHz. 


Fig.  4.  Side  view  of  the  2NS866  power  amplifier  at 
432  MHz. 
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metric  oscillations,  hysteresis,  and  high-fre- 
quency resonances."  In  particular  the 
**hysteresis*'  refers  to  "discontinuous  mode 
jumps  in  output  power  when  the  input 
power  or  frequency  is  increased  or  de- 
creased.'* That  last  sentence  underlines  the 
reason  for  my  continual  effort  to  obtain 
what  I  have  been  calling  smooth  tuning  and 
operation, 

RCA  goes  on  to  stress  as  a  main  cure  for 
this  the  use  of  the  grounded  emitter.  You 
will  notice  all  grounded  emitters  in  my 
circuits,  simply  because  they  work  better. 

1  have  to  hand  it  to  RCA  once  more,  for 
their  admitting  that  for  UHF  and  micro- 
waves, plastic  packages,  with  power,  have 
not  proved  satisfactory.  They  say  that  the 
high  power  combined  with  the  high  frequen- 
cy and  the  small  sizes  and  small  physical 
separations  inside  the  plastic  devices  for 
UHF  and  up  tend  to  increase  the  chemical 
leakage  difficulties  to  a  greater  extent  than 
with  the  hermetically  sealed  units. 

That's  enough  on  this  subject  for  now, 
just  don*t  expect  to  '^solder  wire  A  to  post 
B"  and  have  it  perfectly  right  the  first  time 
in  sohd  state  UHF.  It  might,  and  then  again 
it  just  might  not. 

Dead  Soldiers 

As  usual  I  burned  one  out.  However,  the 
methods  used  (to  burn  it  out)  are  easy  to 
avoid  in  this  case.  L)  Don't  operate  without 
an  emitter  resistor;  and  2.)  don't  use  an  old 
tube  power  supply  in  order  to  see  what 
happens  at  28  V.  I  saw  all  right,  operating 
without  the  emitter  resistor  and  with  that 
supply,  which  gave  poor  regulation  (for 
transistors)  at  28  V- 

r  can  blame  the  absence  of  the  emitter 
resistor  on  reading  too  many  books.  Or  is  it 
not  enough?  I  see  plenty  of  circuits  without 
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that  resistor  but  at  least  with  the  3866, 
don't  omit  it.  It  kept  locking  up  at  200  mils 

with  only  about  1  OV  on  the  collector,  and  I 
finally  found  that  even  a  1S2  resistor  in  the 
emitter  avoided  this  special  kind  of  Hasti- 
ness. You  will  see  2^  in  the  final  circuit. 

But  not  before  Td  acquired  another  dead 
soldier.  This  came  about  with  that  28V 
supply,  because  after  checking  a  lot  of  gain 
figures  I  realized  that  most  of  them  called 
for  28V.  My  actual  voltage  on  the  collector 
at  first  stood  at  a  low  1 0,  so  I  plugged  in  the 
HV  supply  and  was  pushing  up  the  Variac 
and  the  3866  rf  output  bulbs  were  beginning 
to  glow  like  Christmas  tree  lights,  when  - 
POW  -  something  jumped  and  that  was  it. 

So  back  to  the  lantern  batteries  I  went. 
They  say  that  a  man  with  a  house  is  always 
coming  out  of  a  hardware  store.  Well,  so  is  a 
man  building  a  portable  battery  rig  trying 
for  a  watt  on  UHF! 

Looking  in  the  books  again  (it  may  be 
fatal  but  I'm  just  a  hopeless  addict  1  guess)  I 
find  most  mobile  rigs  are  listed  with  a  ISViV 
power  supply,  not  just  I2V,  or  10,  as  I 
happened  to  have.  So  I  cut  one  of  the  6V 
lantern  batteries  open  and  added  on  a  few 
more  cells  to  the  432*er  main  supply.  It's 
easy  once  you  open  the  sardine  tin  they're 
packed  in,  because  they're  not  even  soldered 
together-  Anyway,  IVe  got  around  14V  now, 
from  a  battery  supply,  and  thin^  are  look- 
ing good. 

The  Circuit 

Here  we  get  down  to  real  details,  with  a 
few  important  questions  to  solve,  such  as  to 


^       +I3,5V 


LI 
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Fig.  SB.  Top  view,  rf  power  indication. 


tune  the  base  or  not;  value  of  emitter 
resistors;  collector  current,  listed  as  u  maxi- 
mum of  400  mils:  what  point  on  LI  to  tap 
on  the  collector;  and  where  to  tap  on  the 
output  capacitor.  All  that  ^ould  give  us  a 
good  increase  over  the  150  mW  so  far 
available  from  the  432'er,  bearing  in  mind 
that  the  3866  is  a  55V  rated  transistor  and 
we  are  shooting  for  IS^zV  operation  as 
dictated  by  a  car  battery  as  well  as  portable 
use.  Figure  2  shows  the  schematic  with 
component  values.  Figure  3  has  the  layout 
and  dimensions,  which  are  very  important, 
of  C3,  C4,  and  LL  These  are  all  made  out  of 
copper  sheet-  Figure  4  shows  a  side  view. 

The  Input  Circuit 

There  is  a  compromise  here,  as  usual. 
Read  the  "Word  of  Caution"  section  again 
for  some  of  the  reasons.  The  base  circuit  can 
be  tuned  completely  but  you  really  have  to 
watch  for  self  oscillation  then.  The  compro- 
mise bit  is  furnished  by  CIO,  which,  in  the 
language  of  the  art,  "cancels  out  the  induc- 
tive reactance  of  the  base  and  emitter  leads/' 
Sure,  it  does  that,  which  simply  means  that 
the  base,  CIO,  and  the  emitter,  are  now 
tuned  to  432  MHz.  But,  due  to  the  fact  that 
there  are  external  leads  and  ''things''  which 
are  tied  on,  Uke  the  various  internal  resistan- 
ces and  capacitors  inside  Ql^  some  of  which 
vary  as  each  rf  cycle  progresses,  you  can 
really  only  hope  and  try.  In  this  case  it  did 
give  a  httle  boost  to  the  drive,  and  makes 
input  cable  matching  more  adjustable.  With 
the  use  of  C2  and  CIO,  Ql  can  be  driven  up 

to  100  mils,  and  has  a  nice  collector  current 
dip  down  to  about  20  mils,  when  LI  is  not 
loaded.  This  is  pleasantly  reminiscent  of  the 
tube  final  plate  dips  that  were  with  us  for 
some  30  years  past.  It  also  produces  a  nice 
visible  spark  on  applying  the  pencil  test. 

After    trying    various    chokes    and    coil 

combinations,  the  base  resistor  Rl,  a  50 
wire-wound  Sprague,  was  settled  on  as  pro- 
ducing smooth  J  non-spurious,  non-lockup 
tuning.  It  is  almost  an  inch  long  and  acts  as  a 
choke  as  well  as  limiting  the  base-emitter 
current.  It  works. 

The  emitter  circuit  is  of  course  well 
bypassed  by  the  copper  plate  job  C3,  shown 
in  Fig,  3,  R2  limits  current  to  prevent 
lockup  and  bum-out,  and  R3  allows  adjust- 
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Fig,  6A.  Drawing  of  a  sample  dial  calibration,  with 
3  dry  cells^  a  lOOQ^poi,  and  one  No.  48  bulb. 

ment    of    the    collector    current    which    is 
running  around  SO  mils  just  now. 

Automatic  protection  circuits  can  be  used 
to  limit  total  destructive  current,  but  they 
require  several  transistors  and  diodes  and 
more  circuitry,  which  is  not  compatible  with 
our  main  design  requirement  of  the  basic 
power  amplifier  without  frOls. 

A  shield  was  included  as  in  Fig.  3,  and  I 
do  not  recall  any  rf  feedback  oscillation  in 
more  than  a  day  of  tuning  up.  The  base  and 
emitter  leads  go  through  a  hole  in  this  shield 
about  3/8ths  of  an  inch  in  diameter.  Not  too 
critical,  Vd  say- 

The  collector  is  soldered  directly  to  LI, 
after  cutting  off  the  collector  wire  lead  on 
Ql,  which  is  not  used  in  this  432  MHz  rig. 
Note  as  mentioned  in  the  heat  sinking 
section  that  the  heat  of  the  metal  case  of  Ql 
can  now  go  directly  to  the  copper  strap  LI 
by  metallic  conduction,  and  then  on  down 
to  the  collector  return  plate,  stiU  by  direct 
metallic  conduction,  as  shown  in  Fig.  4. 

CI  is  a  10  pF  variable  capacitor  and  with 
the  copper  strap  LI  shows  good  sharp  tuning 
when  unloaded.  It  also  shows  good  matching 
for  the  transistor  impedance  and  a  50^ 
cable  output  line.  Power  is  taken  off  LI 
through  C5  out  to  J2. 

The  plus  I3V2V  modulated  comes  in 
through  J3  and  the  usual  432  MHz  filter 
previously  described.  This  is  ten  turns  of  any 
wire,  wound  on  a  lOOK  resistor,  bypassed  by 
four  dipped  micas,  anywhere  from  30  to 
1000  pF  soldered  to  ground  in  four  different 
places. 

That  about  does  it  for  the  circuit,  and  it 
works! 

Rf  Power  Indication 

This  has  always  been  a  particular  problem 
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MiLLt  WATTS 


260 


* 


Fiq,    6B.    ItinzU^lion    of  a   low  cost  rf  miiliwatt' 

meter. 

to  accomplish  without  an  expensive  power 
meter,  and  now  with  over  >4W,  it  gets  even 
more  difficult.  To  solve  it  on  the  bench  for 
the  homebrewer  I  just  put  more  of  those 
number  48  or  49  bulbs  on  LI ,  as  in  Figs.  5 A 
and  5B, 

Each  lamp  is  adjusted  for  the  same 
brilliance  by  moving  the  tab  capacitors  in 
relation  to  rf  ground.  The  lamp  brilliance  is 
then  measured  with  the  '*poor  man's  milli- 
wattmeter"  and  multiplied  by  three.  If  you 
know  an  easier  and  more  economical 
method  be  sure  and  let  me  know. 

It  tumed  out  to  be  a  total  of  some  600  to 
625  mW,  at  least.  1  say  at  least  because  the 
assumption  is  made  that  the  rf  wattage 
needed  to  light  the  bulbs  cannot  be  less  than 
the  dc  wattage,  and  may  well  be  higher. 

An  interesting  thing  about  the  1  SViY  and 
the  evidently  low  impedance  of  LI  and  Ql's 
collector  circuit,  when  loaded  to  600  mW, 
occurs  when  you  put  your  finger  directly  on 
the  high  end  of  LI-  The  rf  indicator  bulbs  go 

dim  but  you  can't  put  them  out  with  your 
finger. 

Table  I  shows  dB  versus  power  just  to 
help  with  a  realistic  viewpoint,  and  shows 
that  as  you  go  from  1  50  mW  to  600  with  the 
2N3866  you've  got  6  dB  of  gain.  As  if  you 
didn^t  know? 

Updating  the  Poor  Man's  MiUi wattmeter 

The  original  one  was  calibrated  only  to 
150  mW  but  here  we  already  have  over  ViW 
output,  and  climbing.  So,  as  in  Fig,  6 A, 
another  D  cell  was  added  for  a  total  of  three, 
and  the  dial  recalibrated  for  use  with  them, 
bringing  the  dc  volts  to  around  4V,  and  the 
mils  to  about  80  for  a  dc  power  of  280  mW 
maximum.  A  sample  cahb ration  dial  is 
shown  in  Fig.  6B, 

With    two    number  49   bulbs  in   the   rf 
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P.O.  BOX  14206,       DEPT  7 
PHOENIX,  ARIZONA  85063 
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500  MHZ  PRESCALER 

Extend  the  range  o*  your  present  frequency  counter 
to  measure  through  500  MHZ  (typically  525  MHZ). 
Works  into  any  standard  counter  rated  for  5  MHZ  or 
higher  A  must  for  work  on  2  meters,  432  MHZ  and 
commercial  high  bands. 
•150  rnt  sensifivity 
•Input  overtosd  protected 
•50  ohm  Input  Z 
•Small  stza 

2  3/4x2  t/8  %  1  5/8" 
•BNC  connectors 
•Divide  by  100  or  10 
•Light  blue  case 
•Model  Ps  2A   S99.9& 
Prescaier  is  shipped  assembled,  tested  and  ready  to 
operate     Complete  wi(h  line  cord  power  supply. 

DAVIS  ELECTRONICS 

636  Sheridan  Df  .  Tonawaiida,  NY    i  llMi    71B  874  fi848l) 


YOU  ASKED  FOR  /T!  ECIVI-5B 
FM  Modulation  Meter 

ONLY  $1  J2  anderyifal* 


Mfvncuinmeftial  requifcments 

•  Dperales  l^SUQfAHi 

•Drvsiat  Cantrolbd  (i^r  eayy  ape  ration 

•  meicopic  tniefina 

MEW  OPTIONS 

•  fSliCAO  power  pak  S20.46 

•  Charger  $29,95 

•  Audio/scope  output 
wtth  earphone  $"12. 95 

rt^f fe  or  csfi  far  cofnptete  tnfo. 


Sand  check   or  money  order  for  SI 32:00  plui   $1  50  for  shipping. 
Indiana  r&iidonis  add  4%  sales  tax.  Crystals  for   146,94  MHi  S3-95 
AH  other  freq.  $7.10, 


CM 


ECM  Corporation 

412  North  weinbach  Ave. 

EvanwlHe,  Indiana  477J1 

812-476-2121 


DIXIE  TEC 

Prirnle  iiihiring  for  titty 

class  FCC  licensi' 

$10.00 

DIXIE  TEC  Box  8352 
Savannah,  Geo rgia  3 1402 


TELETYPE 


UT4  -  ASCII  to  BAUDOT  CONV.  -  AUTO 
CW  IDER  -  AK-2  AFSK  -  XK-2  XTAL  AFSK 
-  and  LOTS  MORE, 

CALL  OR  WRITE  FOR  DETAILS  AND  PRICES 


gH 


Electronic  Development,  Inc.,  P.O. 
Box  951,  Salem,  Oregon  97308  (503) 
399-9660. 


18"  FACSIMILE  RECORDERS 
FOR  SALE 

The  leading  rnfanufacturer  of  T8"'  facsimile  weather 
char?  recorders  is  now  updating  an  ex^stfng  network  to 
solid  state  equipment.  Thii  updating  is  making  aii^il able  a 
number  ai  18"  weather  map  recorders  ideally  suited  for 
anvone  interested  in  EMperimenting  with  fdcsirnile. 

These  recorders,  with  suitable  receiver  and  FSK 
converter,  can  be  u&ed  to  monitor  radio  weather  chart 
bi^oadcasts  as  well  as  pre^  wire  photo  transmissions.  With 
lome  modificatrons.  data  from  weatt^er  saieMites  can  also 
be  received. 

These  recorders  are  reasonablv  priced  end  avaltebEe  on 
a  first  come,  first  served  basis. 

Cell     or    write    Mr,    Armand    D.    Bouchard: 

ALDEN  ELECTRONICS  &  IMPULSE 

RECORDING  EQUIPMENT  CO.,  INC. 

Washington  Street,  Westboro  MA  01581 

617/366-3851 


output  circuit  glowing  like  a  flashlight  when 
you  look  into  its  beam,  1  measured  over  600 
mW  rf  output  so  far,  by  checking  each  one 
out  at  over  300  mW  brilliancy.  In  the  final 
setup  shown  in  Fig.  5  with  three  bulbs  each 
one  checked  at  over  200  niW. 

Battery  Power  Supply 

Just  a  few  words  about  the  question  of 
how  much  battery  voltage  is  advisable.  The 
entire  rig  is  based  on  the  idea  of  its  being 
carried  portable,  mobile,  and  used  at  home. 
The  mobile  mode  dictates  the  voltage  be- 
cause of  the  car  battery.  I  am  assuming  that 
you  do  not  want  to  go  to  the  expense  and 
trouble  of  building  something  like  a  dc  to  dc 
converter  for  13^^  to  28V.  Most  mobile 
circuits  are  designed  for  ISViV  so  that  is  the 
figure  well  use  here. 

In  order  to  take  some  advantage  of  the 
55V  rating  of  the  2N3866  I  added  three 
more  dry  cells  to  the  two  6V  lantern 
batteries.  These  cells  are  the  500  mils  type 
also,  which  1  acquired  by  removing  them 
from  another  lantern  battery.  This  gives 
about  14— 15V  under  the  175  mA  total 
drain  of  the  transmitter  without  modulation. 
The  reason  I  added  three  cells  instead  of  one 
or  two  was  because  of  the  voltmeter  being 
used.  It  was  about  IV  low.  The  rig  will  take 
the  15V  all  right,  it  just  means  PU  have  a 
shade  less  power  when  I  plug  it  into  the  car 
battery. 

So  much  for  batteries,  at  least  of  the  dry 
cell  type. 

Conclusion 

There's  not  much  more  to  say.  Here's  a 
complete  dry  cell  battery  rig,  600  mW 
crystal-controlled  output  on  432  MHz, 
modulated,  and  a  good  triple-conversion 
receiver  to  go  with  it.  The  units  are  bread- 
board style,  but  the  circuits  are  all  there  and 
work  well  on  the  air,  I  intend  to  have  lots  of 
fun  with  it;  mobUe,  mountain-top,  and  in 
the  shack.  It  is  working  on  dry  cells  you  can 
buy  in  any  hardware  store,  runs  1  1  20  mW  dc 
input,  and  beams  from  two  to  fourteen 
elements  have  been  described,  as  well  as  a 
car  beam  mount,  hand-rotatable.  A  reason- 
able balance  of  power  vs  battery  drain  is 
obtained, 

,  ,  » Iv  1  L  L  L 


140 


73  MAGAZINE 


J 


JBTO 


^Ae  5/^;////  j^;^ew^  >w/-/ia/ 


Which  Mrcroprocessor 
for  you? 

Ci^ETe  Interface  ^  Your 
tar  to  incxf>ertvv#  huik  memory 


Aisembfing  Your  Ass^mb/ 


Can  VOU  ui*  ihese  SURPLUS 

KEYBOARDS?     * 

(Vou  bet  you  ^^nlj 


COMPUTERS' 


The  first  issue  of  BYTE  is  now  out  and 
it  is  going  fast  .  ,  -  so  if  you  want  to  be 
sure  to  have  a  complete  collection  of  this 
new  experimenter's  magazine,  you'd 
better  subscribe  right  now, 

BYTE  introduces  you  to  the  world  of 
the    smaU     computing    system  .  ,  .  with 
loads  of  construction  projects  ,  .  ,  evalua- 
tions   of  kits  ,  ,  •  news   of  new   products 
menter  ,  .  .  sources    of    programs  .  . .  and 
puters  ,  ,  •  the  world's  greatest  toy. 

Is  it  possible  to  have  your  own  computer  for  well  under  $1000?  It  is  now,  using 
newly  invented  techniques  ...  it  wasn't  really  possible  just  a  year  ago.  And  prices  are 
coming  down  in  this  field  faster  than  food  prices  are  going  up.  Get  into  this  now  with 
BYTE  and  enjoy  this  whole  new  field  for  fun. 

Charter  subscriptions  are  $10  for  one  year  ,  .  ,  regular  subscriptions  will  be  $12. 
The  Charter  subscription  rate  wiU  hold  until  October  1  5th  .  .  ,  but  first  issues  of  BYTE 
can  only  be  sent  out  until  the  supply  is  exhausted. 


of  interest   to   the   amateur  and   ex  peri- 
ways     to    use     these    inexpensive    corn- 


BYTE  Subscription  -  BYTE  •  Peterborou^  NH   03458 
I I  $10  Charter  Subscription  one  year 


D  Cash  enclosed 

D  Check 

D  Bill  me 

D  Master  Charge 

n  BankAmericard 


Card  No 

Expiration  date. 
Signatu  re 


^ 


BanhAmericaaq 


,/^.^  i. 


master  chai9e 


Total  enclosed  $ 


Name, 


Address. 


City. 


State 


Zip. 
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CONTESTS     ^ 

from  page  14  Vmjt 


INTERNATIONAL  OK  DX 

CONTEST 
Starts:  0000  GIVIT  Sunday, 

November  9 
Ends:  2400  GMT  Sunday, 

November  9 
The  participating  stations  work 
statfons  of  other  countries  according 
to  the  official  DXCC  Countries  List. 
Contacts  between  stations  of  the  same 
country  count  only  as  a  multipfier, 
but  0  points.  All  bands  from  160  to 
10  meters,  CW  and  phone  may  be 
used*  (OK  stations  are  only  licensed  to 
operate  CW  on  160  meters,)  Cross- 
band  as  well  es  cross- mode  contacts 
are  not  valid. 

EXCHANGE: 

Exchanges  consist  of  a  4  or  5  digit 
number  indicating  the  RS(T)  and  ITU 
zone, 

SCORING: 

A  station  may  be  worked  once  only 
on  each  band.  A  complete  exchange 

of  codes  counts  one  point,  but  three 


points  for  a  compfete  contact  with  a 
Czechoslovak  station  (except  as  noted 
above  for  stations  in  the  same 
country).  The  multipfier  is  the  sum  of 
the  ITU  zones  from  all  bands.  Final 
score  is  then  the  sum  total  of  contact 
points  times  the  multiplier. 

CATEGORIES: 

A  —  single  operator,  all  hands;  B  — 
single  operator,  one  band;  C  —  multi- 
operator,  all  bands.  Any  station 
operated  by  a  single  person  obtaining 
assistance,  such  as  in  keeping  the  log, 
monitoring  other  bands,  tuning  the 
transmitter,  etc.,  is  considered  as  a 
mu  I ti- operator  station.  Club  stations 
may  work  in  category  C  only, 

AWARDS: 

A  performance  list  of  participants  will 
be  worked  out  by  the  contest 
committee  lor  each  country,  A 
certificate  will  be  awarded  to  the  top 
scoring  operators  in  each  country  and 
each  category.  The  ''100  OK"  award 
may  be  issued  to  stations  for  contacts 
with  100  Czechoslovak  stations,  and 
the  "S6S"  award  (and/ or  endorse- 
ments for  individual  bands)  may  be 
issued  to  a  station  for  the  contacts 
with  all  continents.  Both  awards  will 
be  issued  upon  a  written  application 
in  the  log*  No  QSL  carcte  are  required 
for  either  award* 


LOGS: 

A  separate  log  must  be  kept  for  each 
band,  and  must  contain  date  and  time 
in  GMT,  station  worked,  exchange 
sent  and  received,  points  (0,  1  or  3), 
and  ITU  zone  (with  the  first  QSO  for 
that  zone  only).  The  log  must  contain 
in  its  heading  the  category  of  the 
station  (A,  B  or  C),  name  and  callsign, 
address  and  band  or  bands.  Also^ 
indicate  the  sum  of  contacts,  QSO 
paints,  multipliers  and  the  total  score 
of  the  participating  station.  Each  log 
must  be  accompanied  by  the 
following  declaration: 

/   hereby  state   that  my  station   was 

operated  fn  accordance  mth  the  rules  of  the 
contest  as  well  as  all  regulations  established 
for  amateur  radio  irt  my  country,  and  that 
my  report  is  correct  and  true  to  the  best  of 
my  belief. 

Logs  must  be  sent  to  The  Central 
Radio  Club,  Post  Box  69,  Prague  1, 
Czechosfovakia  —  postmarked  no  later 
than  December  31,  1975.  A  list  and 
map  of  ITU  zones  is  available  for  2 
IRCs  from  the  same  address. 

Please  send  all  contest  information, 
including  results,  directly  to 
WA 1SCX.  -  Ed. 


I  nf 0  -Tech 

Morse 
Keyboard 


Features 

Variable  speeds  from  8  to  35  wpm.  Adjustable  weight.  64  character  running  memory 
with  buffer  full  indicator.  Both  grid  block  and  cathode  keying,  Adjxistable  gain  side 
tone  monitor.  Can  store  64  characters  for  delayed  transmission*  Includes  the  following 
special  keys:  BK,  B1\  AR,  SK,  CQ,  and  DE.  Key  rollover  to  avoid  missed  characters. 
Full  one  year  warranty  and  best  of  all  . ,  .  only  S239.50  delivered  in  the  cont,  USA. 

Send  for  data  sheet  for  additional  informatiofh 


Watch  for  lnfo-Tecii*s  new  family  of  digital  systems.  Coming  soon  . 
RTTY  to  video  display^  and  Morse  to  video  disptay, 


RTTY  keyboard. 


Info -Tech 


20  Worthington,  Maryland  Heights,  MO  63043 
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Umn  HUNOBOOK  (19th  Ctfitkm) 

by  William  k  On,  W6SAL  The  stafidsrd  work  on  practfcal  and 
theoretical  aspects  of  radiocommunication  and  electronics.  Pfovtdes 
detailed  construction  Information  aoc^  a  complete  understanding  of 
ttieory  OB  modern  circuitry  of  transmitters,  receivers,  transceivers* 
pov^r  supplies,  and  test  equipn>ent.  Broad  covtrage  of  fm,  dty.  ssb, 
and  a-m,  plus  f ulf  data  on  wofl^hop  practices,  radio  math,  and  other 
fields  of  special  interest  to  the  engineer  an{f  advanced  amateur,  978 

Rages;  SVa  X  9y4;  hardbound. 
0.24030  $16,95 

ELECTiONICS  FOR  THE  AMATEUR 

by  Louis  M.  OezetteL  W5REZ^  Discusses  radio- wave  propagation  as  it 
applies  to  amateur  band  frequencies,  reception  and  transmission  as 
they  pertain  to  the  equipment  "hams''  use,  and  the  special  field  of 
antennas  and  how  to  feed  them.  272  pages;  5^  k  B^A;  hardbound. 
Ho.  24022  $7  95 

HAM  AND  OB  AWrENNA  DIMENSION  CliAflTS 

by  Edward  M.  Ngll,  W3FQJ.  Tabulates  dimension  information  in  feet 

and  inches  for  all  the  popular  antenna  configurations.  Gives  i!ala  for 

dipole  antennas,  quarter-wave  verticals,  two-etement  beams,  quads, 

tfiangJes,  m^rted  dipotes,  and  mverted  vees.  64  pag^;  G  it  9- 

softbound. 

No.  24023  $2.25 

AMATEUR  TESTS  AND  MEASUREMENTS 

by  Louis  M.  Deiettel,  W5REZ-  Contains  the  know-how  the  average 
amateur  needs  to  perform  almost  aJI  necessary  performance  tests  and 
make  a<iiustments  to  transmitters,  receivers,  and  antennas.  208 
pages;  ^Vz%Z^/2i  softbound.  No.  240QT  $5.50 

50  YOU  WANT  TO  BE  A  HAM  (Bth  Edition) 

by  Robert  Hertzberg,  W2DJJ   Learn  wtrat  types  of  licenses  are  avail- 
able and  the  requirements  and  prt^ceduies  for  obtaining  them. 
Technical  aspects  of  radio  equipment  are  also  discussed,  192  pages; 
5Vi  X  HVii  softtxjund. 
No.  20977  $5.50 

SIMICONDUGTOR  AMATEUR  PROJECTS 

by  Louis  M.  De2etteL  W5REZ.  Contains  instructions  for  making  16 

useful  ham-radio  accessories— all  designed  to  make  a  ham  station 

more  efficient  and  more  enjoyable  to  operate.  160  pages^  5Vz  t^W; 

softbound. 

No.  24025  $4.95 

StNQLE  S10E8ANO:  THEORY  AND  PRACTICE 

by  Harry  0.  Hooton.  W6TYH.  A  one-source  guide  emphasizirtg  basic 
principles  and  circuitry,  rather  than  mathematics.  Includes  informa- 
tion about  the  origin  of  ssb,  the  derivation  of  ssb  signals,  carrier- 
suppression  techniques,  sideband  selection,  carrier  generators,  and 
more.  388  pages  5¥i  %  8Mr:  hardbound. 
No.  24014  $8,95 


AMATEUR 
RADIO  BOOKS 
FROM 
HOWARD  W.  SAMS 


ABO'S  OF  HAM  RADIO  (3rd  Edition) 

by  Howard  S.  Pyle,  W70E.  Includes  all  the  study  material  necessary  to 

obtain  the  novlce-ciass  amateur  radio  license^  Covers  FCC  regulations, 

Gives  helpful  hints  on  how  to  learn  the  code  and  how  to  set  up  your 

first  station.  144  pages;  SVz  x  S^;  softbound. 

No^  20B38  $3.50 

101  OUESTIONS  AND  ANSWERS  ABOUT  AMATEUR  RADIO 

by  Kenneth  M.  Bourne.  Robert  M,  Brown,  and  Leo  G.  Sands.  Serves  not 
only  as  an  intmduction  for  the  beginner  to  the  many  facets  of  amateur 
radio  but  also  as  a  valuable  reference  source  for  the  otd4imer.  112 

Rages;  5^/i%SVi\  softbound. 
lo.  20731  $2J5 

73  OJPQLE  AND  LONG-WIRE  ANTENNAS 

by  Edward  M.  Noll,  W3FQJ.  Covers  practicatly  every  type  of  wire 
antenna  used  by  amateurs.  Gives  dimensions,  configurations  of  noise 
bridges,  line  tuners,  and  more.  160  pages;  5V2  x  8^;  softbound. 
No.  2400B  $4.95 

73  VERTICAl.  DEAM.  A  NO  TRIANOIE  ANTENNAS 

by  Edward  M.  Noll,  W3FQJ.  Contains  data  on  practically  all  types  used 
by  amateurs.  The  73  different  antennas  have  all  been  built  and  air* 
tested  by  the  author,  160  pages;  5Vz  x  BVii  softbound. 
No.  24021  $4.95 

IC  OP-AMP  COOK&OOK 

by  Walter  G  Jung  Covers  not  onfy  the  basic  theory  of  the  IC  op  amp  in 
great  detail,  but  also  includes  over  250  practical  circuit  applications, 
M  be  rally  illustrated.  Organized  into  three  basic  parts:  introduction  to 
tlie  IC  op  amp  and  general  considerations,  practical  circuit  applica- 
tions, and  appendixes  of  manufacturers"  reference  material.  592 
pages;  5Vi  i  8W:  softbound. 
No.  20969  $12.95 

m  COOKBOOK 

by  Donald  Lancaster  Explains  whatTTL  is,  how  it  works,  and  how  to 
use  it.  Discusses  practical  applications,  such  as  a  digital  counter  and 
display  system,  events  counter,  electronic  stopwatch,  digital  volt- 
meter,  and  a  digital  tachometer.  336  pages;  5V2  xSV2;  softbound. 

No.  21035  $a.9a 

RTL  COOKBOOK 

by  Don  Lancaster.  Explains  the  how  artd  why  of  RTL  (Resistor- 
Transistor  Logic)  and  gives  design  information  that  can  be  put  to 
practical  use.  Gives  a  muttitudeof  digital  applications  ranging  from 
the  basic  switch  to  the  sophisticated  counter.  240  pages;  SVi  x8>/2; 
softbound. 

No.  20715  $5.50 

ABC'S  OF  SH0RT*WAVE  ItSTENINR  (3nl  Edition) 
by  Len  Buckwalter.  An  easy-to-understand  introduction  to  the  exerting 
world  of  short-wave  radio.  Tells  what  programs  are  available  and  how 
to  get  the  most  out  of  short-wave  listening.  96  pages:  5V2  x  B^/z; 
softt>ound. 
No.  20797  $2  J5 
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BE  MY  GUEST 


from  page  99 


something  out  with  them.  As  a  matter 
of  fact,  I  think  it  would  be  very 
desirable  if  the  Canadians  would  track 
us  on  CB  at  27  MHz. 

BOURNE:  Do  you  have  any  plans  for 

allowing  somewhat  of  a  hobby -type 
operation  on  CB,  as  long  as  it's  going 
on  there  anyway? 

HIGGiNBOTHAM:  We  hesitate  to  use 
the  term  "hobby/'  because  we  don't 
want  to  confuse  it  with  Amateur 
Radio.  But  in  our  proposal  in  Docket 
20120  we  did  propose  to  drop  the 
prohibition  against  chit-chat.  I 
personally  am  not  that  hung  up  on 
Idle  conversations  on  CB,  If  they  want 
to  get  on  and  talk  about  their 
equipment,  OK;  I  just  hesitate  to  call 
It  hobby. 

BOURNE:  If  they  do  that^  there*s 
even  less  of  a  desire,  I  would  think,  to 
get  an  Amateur  license. 


HIGGHMBOTHAM;   I  agree  with  you. 


BOURNE:     Then     Amateur     Radio 

would  die  even  faster.  If  that  were 
allov^d,  do  you  think  sometime  in 
the  future  there  might  be  some 
allowance  for  Amateurs  to  operate  on 
1 J  meters  and  talk  to  CBers,  as  long  as 
call  signs  were  used  by  both? 

HIGGINBOTHAM:  I  haven't  thought 
about  that.  When  we  were  first  talking 
about  Class  D  within  the  Commission, 
I'm  absolutely  certain  that  one  of  the 
things  that  we  were  telling  Amateurs 
—  and,  of  course,  that  was  an  Amateur 
band  at  the  time  ^  was  that  "You  can 
use  the  band  too/'  We  proceeded 
from  then  on  to  add  additional 
regulations  as  time  went  by  to  tighten 
up  the  permissible  use  of  the  service, 
I'm  not  sure  the  Amaleurxommunity 
would  appreciate  a  proposal  like  that. 


BOURNE:  If  Amateurs  were  on  there 
talking  to  the  CBers,  it  could  almost 

give  the  CBers  an  incentive  to  upgrade 
when  the  Amateurs  tell  them  what 
they  can  do  on  other  frequencies. 

HIGGINBOTHAM:  Maybe  so.  That's 
a  thought 

BOURNE:  Are  there  any  other 
important  proposals  or  petitions  that 
you  are  about  to  act  upon? 

HIGGiNBOTHAM:  We  do  have  the 
pending  petition  of  APCO  to  establish 
one  frequency  as  a  nationwide 
emergency  communications  channel. 
We  are  going  to  i^ue  that  shortly,  I 
think,  as  a  Notice  of  Inquiry  and 
Notice  of  Proposed  Rule  Making,  and 
see  what  the  comments  bring  in.  We 
are  also  targeting  for  a  release  in  July 
of  the  Atlanta  interservice  sharing 
program  that  we  have  been  talking 
about  for  these  several  years.  The 
drafting  is  pretty  well  along  on  that, 
and  I  think  we  will  be  showing  it  to 
the  Commission  probably  late  in  June. 
This  involves  land  mobile  intersen/ice 
sharing  in  Atlanta,  Georgia  —  Parts  81, 
89  and  93,  the  so-called  PSIT  services. 

End  of  interview. 
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Now  A  QSL  Bureau  FOR  YOU! 

For  only  $2  per  year  the  Novice  QSL  Bureau 
will  handle  all  your  QSL  cards  to  other  Novices. 
Save  S4  on  100,  $10  on  200  cards  a  year  sent 
through  us.  Saves  time,  money  and  ends  trying 
to  exchange  addresses  through  the  QRM,  Just 
put  your  cards  in  an  envelope  and  mail  to  us  — 
we  do  the  rest.  All  Novices  should  keep  a  SASE 
on  file  with  us_ 


NOVICE    QSL    BUREAU    BOX    1111, 
BENTON  HARBOR  Ml  49022 


MILITARY  SURPLUS 

WANTED 

Space  buys  more  and  pays  more. 
Highest  prices  ever  on  U.S.  Military 
surplus,  especially  on  ColMns  equipment 
or  parts.  We  pay  freight.  Call  collect 
now  for   our    high    offer,    201    440-8787. 

NEW  ADDRESS 

SPACE  ELECTRONICS  CO, 
div.  of  Military  Electronics  Corp, 
35  Ruta  Court 
S.  Hackensack,  N.J.  07606 


WANNA  WORK  MORE  DX  ? 

Subscribe  to  THE  WORLDS  ONLY  weekly  DX 
Magazine,  Strictly  DX  news  In  depth,  I  give  you 
upcoming  events,  dates*  times,  freqs,  DX  QSL  info, 
contest  info,  DX  articles,  etc.  SUBSCRIBE  NOW 
and  WORK  EM  ALL  I  DX  NEWS  GALORE  ! 
$6,00  for  6  mo.  or  $  12,  per  yr  to  W/K,  VE,  XE, 
First  Class  maiL  THE  OXERS  MAGAZINE, 
(W4BPD),  Drawer  "DX",  CORDOVA.  SX,  29039 • 
DXING  IS  GREAT  USING  OUR  fNFO  ! 
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IS  always  looking  for  photos  or  art- 
work suitable  for  cover  use  —  and  the 
pay  is  good. 


ELECTRONIC 

DISCOUNTSALES 
138  N.  81st  Sl,  Mesa,  Arizona  85207 

PACE  16  BIT  CPU:  Si 85.;  8080  CPU:  $120. 

8008  CPU:  $23.;  MM5203Q-1,  2K  EROM:  $12.50 

8111  OR  8101,  IK  RAM:  $6.50:2103.  IK  RAM:  S3.50 

AYS^IOOBTTY  TERMINAL  RX:  $5.50; 

AYS^IOIOTTY  TERMINAL  TX:  S5.50 

AY5^1013A  UART:  $10.75 

AY5*910O  PUSH  BUTTOIM  DIALLER  CIRCUIT:  StaOO 

AY5-9200  REPERTORY  DIALLER  (FOR  ABOVE):  ^16.00 

XR-205  FUNCT.GEN:  S7.25;  XR-210  FSK:  $4.50 

Z%  DIG,  ,4^'REFLECT.  LIQ.  XTAL  DISPLAY;  $8,50 

*l6032  l-R  CONVERTER  TUBE:  $9-50 

44  PIN  EDGE  CONNECTOR  (DUAL  22  PIN):  S1-25 

CASSETTE  COMPUTER  INTERFACE  BOARD:  S14.50 

TVT-II  MAIN  &  MEMORY  BOARD:  S35.00 
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Gift: 

Next  time  you're  giving  a  friend  a  gift,  give  some  thought  to  a 
gift  subscription  to  73.  Each  month  they'll  receive  a  lively  new  copy 
of  73  Magazine,  packed  with  intriguing  articles  and  ideas  for  the  ham 
radio  enthusiast-  And  most  importantly,  you'll  be  sharing  a  mutual 
interest  in  something  you  can  both  enjoy. 

Just  fill  out  the  material  below  and  we'll  rush  off  an  attractive 
gift  card  to  the  person  of  your  choice  .  . ,  a  distinctive  gift  card 
personalized  wfth  your  name.  It's  the  perfect  gift  for  young  or  old, 
experienced  or  novice.  And  we  promise  (WE  PROMISE!)  to  send 
your  gift  card  out  immediately.  Do  a  friend  a  favor  and  order  today. 

t 

I      OKI  You  promise  to  rush  my  gift  card  and  gift  subscription  to: 


Name 


Cal 


Address 


City^ 


^State_ 


2fp_ 


Please  send  them  a  ;  CD  7  V^^r  ($8.00)  Q  3  year  ($16.00}  subscription. 

\\  Master  Charge      n  BankAmericard      LJ  Check  Enclosed 

Si  gn  atu  re_ 

Card  No 


^Expiration  date 


Total  enclosed  $ 

n    Bill  me 

Name— 


Address 


City. 


State. 


Zip. 


Mail  Today  to: 


GIFT  SUBSCRIPTION  Dept  •  73  Magazine  •  Peterborough  NH  03458 
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If  you  have  ever  wanted  a  digital 
clock  for  your  shack,  now  is  the  time 
to  buy  it.  Prices  on  these  impressive 
items  have  been  coming  down  slowly 
over  the  last  few  years,  but  when  I 
saw  S.  D,  Sales'  recent  ad  in  73,  I 
didn't  believe  it. 

A  clock  kit  for  $9.95???  Well,  I 
now  believe. 

The  kit  includes  all  components 
except  a  power  transformer  and  case, 
and  a  set  of  printed  circuit  boards  is 
available  for  an  additional  $3,  All  of 
the  components  are  of  high  quality. 
The  National  Semiconductor  MM53 14 
Clock  Chip  and  Fairchild  FND-70 
LEO  Readouts  are  prime  units  and  are 
guaranteed  by  S,  D,  Sales. 

The  printed  circuit  boards  are  G-10 
material,  and  they  are  all  drilled  and 
ready  for  component  insertion. 

Assembly 

The  instructions  provided  with  the 
kit  are  more  than  adequate,  and  total 


assembly  time  should  average  about 
an  hour  or  less  from  the  time  you 
open  the  box  to  the  time  your  clock  is 
working.  The  clock  worked  imme- 
diately, and  no  troubleshooting  was 
necessary.  The  only  difficulty 
encountered  was  the  lack  of  clarity  on 
the  printed  circuit  overlay  in  the  kit 
instructions. 

A  copy  of  the  data  sheets  for  the 
clock  chip  and  readouts  is  supplied 
with  the  kit  as  well;  this  gives  you  a 
good  idea  of  what's  going  on  should 
you  need  to  troubleshoot  your  clock, 
or  if  you'd  just  like  to  know  what 
makes  it  tick. 

Evaluation 

The  drawbacks  of  this  kit  are  few. 
The  readouts  (.27  in.)  may  be  a  bit 
small  if  you  wish  to  view  the  clock 
from  30  feet  away-  Of  course,  you  can 

always  substitute  larger  readouts  if 
you  wish.  The  lack  of  a  case  may  also 
be  considered  a  disadvantage  by  some, 


but  this  way  you  can  build  it  into 
your  station  control  console  or  any- 
where else  you  wish. 

The  first  advantage  that  comes  to 
mind  is  the  price.  At  a  total  cost  of 
$12,95  postpaid,  including  the  circuit 
boards,  it  can't  be  beat.  The  chip,  by 
the  way,  will  read  either  12  or  24 
hour  time,  and  can  be  used  on  50  or 
60  Hz.  It  can  even  be  used  in  your  car 
or  boat  if  you're  willing  to  buitd  up  a 
separate  time  base. 

In  al[,  the  S.  D.  Sales  Clock  Kit  Is  a 
great  buy.  If  you've  been  considering 
building  a  digital  clock,  but  the  prices 
have  been  too  high,  S.  D.  Sales  has 
just  removed  your  fast  excuse, 

.  - ,  WA20BH 


NEW  ANTENNA  COUPLER 

OFFERED  BY 

LEADER  INSTRUMENTS 

Cleaner  signal  reception  and  better 
transmission     at     maximum     power 


KIS 


TRADING  CO. 


6  digit  AUTOMOTIVE  CLOCK  KIT  complete  with 
a  CRYSTAL  TIME  BASE  accurate  to  .01  percent, 
12  volts  dx.  operation  —  built  in  noise  suppression 
and  voltage  spike  protection.  Readouts  blank  when 
ignition  is  off  —  draws  25  mA  tn  startdby  mode. 
Has  .3  in.  readouts.  Use  it  in  your  car  or  for  ali 
applications  where  a  battery -opera  ted  clock  is 
nesdedp  Approximate  size  3"  x  3.5"  %  1 .75" 

WITH  BLACK  PLASTIC  CASE     $34.95  ppd. 
WITHOUT  CASE  $29.95  ppd. 

ASSEMBLED  AND  TESTED         $45.95  ppd. 

60  Hz.  CRYSTAL  TIMEBASE  KIT  with  .01 
percent  crystal,  5-15val.c.  operation.  Draws  only  3 
mA  at  12  volts  dx.  Single  I.C.  -  Very  small  size  - 
the  PX.  board  is  V^  in.  by  2  in.  9  other  output 
frequencies  are  available  on  the  board « Ideal  for  use 
¥vith  the  MM  5309  clock  chip  as  a  clock,  timer,  or 
stopwatch. 

COMPLETE  PARTS  KIT  $10.95  ppd. 

WIRED,  TESTED  &  CALIBRATED       $15.95  ppd. 


UNIVERSAL/I  O  BOARD  NEW  FROM  SOLID 
STATE  MUSIC  ALTAI R  8800  COMPATIBLE. 
Board  provides  one  8  bit  parallel  input  port  and 
one  8  bit  parallel  output  port  TTL,  +5v  regulator 
and  breadboarding  space  for  another  +5v  regulator, 
an  uncommitted  to  —3  regulator,  34—16  pin  ICs^ 
6-14  pin  ICs,  2-8  pin  ICs,  and  10  filter  caps.  Kit 
includes  all  parts  for  the  two  interfaces,  one  +5v 
regulator,  sockets  for  all  dip  ICs,  dual-sided  plate 
through  circuit  board  and  assembly  instructions. 
$49.95  ppd. 

SOLID  STATE  MUSIC'S  4KX8  MEMORY 
BOARD- $100  ppd* 

SPEED  GRADED  2102  MEMORIES 

1  msec  8  for  $21.95         32  for  S75.00 

650  nsec  8  for  $25.95         32  for  S96,00 

500  f^c         8  for  $29.95        32  for  $108,00 

MM  5320  TV  CAMERA  SYNC  GENERATOR  - 
this  LSI  diip  supplies  the  basic  sync  functions  for 
either  color  or  monochrome  525  liRe/60  Hz. 
camera  and  video  applications.  The  price  is  $4.95 
ppd.  and  includes  the  data  sheet. 

FLYER  AVAILABLE-SEND  S.A.S  E- 

Kits  include  all  electronic  parts,  instruction  sheet 
and  etched  and  drilled  P.C.  board.  Calif*  residents 
add  6%  sates  tax. 

ALL  ITEMS  ARE  SHIPPED  WITHIN  24  HOURS. 


TO  ORDER  OR  REQUEST  INFORMATION  WRITE: 


Bom  3357  San  Leandro,Ca  94578 
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output  result  from  the  use  of  the  new 
LAC'895  Antenna  Coupler,  according 
to  the  manufacturer,  Leader  Instru- 
ments Corp.,  Plainview  NY; 

The  new  instrument  provides 
proper  antenna  matching,  virtually 
removing  all  TVI  problems. 
Frequency  range  is  3,5,  7,  14,  21,  28 
MHz,  amateur  band.  Input  impedance 
is  50  il,  while  load  impedance  is  50  U 
or  75  n,  coaxial  cable.  Power 
consumption  is  200  W  while  the 
insertion  loss  is  0,5  dB  or  less.  The 
unit  may  be  left  in  circuit  to  facHttate 
optimum  operating  capability.  Price  is 
SI  59.95. 

PROTO  BOARD  MAKES 
BREADBOARDING  EASIER 

Continental  Specialties  Corp.  has 
developed  a  line  of  equipment  to 
make  solid  state  circuit  design  easier. 
Their  Proto  Boards  are  rugged  plastic 
with  holes  spaced  to  fit  DIP  ICs,  a& 
well  as  most  all  other  components. 
Holes  are  connected  to  tie  points 
Internally,  and  raws  of  holes  are  pro- 
vided that  are  connected  to  bus  lines 
for  power  supply  and  ground.  Addi- 
tional connections  can  be  made  using 
??22  wire,  Proto  Boards  come  with 
binding  posts  for  power  connections, 
and   there  are  models  available  with 


1 


built-in  power  supplies. 

Socket  and  bus  strips  are  also  avail- 
able separately,  with  snap/lock  inter- 
connectfons  to  make  any  size  board. 
The  Proto  Board  system  makes  it 
possible  to  try  out  new  circuits  with- 
out a  lot  of  soldering  that  could 
damage  ICs. 

Continental  also  makes  a  self 
powered    Logic    Monitor    that    clips 

onto  the  leads  of  a  16  pin  DIP  and 
instantly  indicates  the  logic  states  of 


each  lead.  LEDs  simultaneously 
read  out  all  leads,  faster  and  more 
easily  than  with  meters.  Proto  Clips 
clip  on  to  ICs  similarly  and  simply 
bring  up  the  leads  for  easy  access. 
Using  Proto  Boards  and  Proto  Clips 
makes  design  and  debugging  faster  and 
easier  than  before,  which  should  be  a 
great  help  for  anyone  who  wants  to 
try  his  hand  at  circuit  design  or 
construction.  Continental  Specialties 
Corporation,  44  Kendall  St.,  New 
Haven  CT  06512. 


•  It 


n  to  be  extinct 


Destined  to  follow  the  path  of  the  dinosaur  and  low  taxes  .  . .  GONE 
FOREVER!  Since  73  is  going  to  the  new  814  x  II  format  in  January, 
no  additional  binders  for  the  current  9x6  size  are  being  ordered.  That 
means,  when  the  few  we  have  on  hand  are  gone,  there  will  be  no  more 
available  .  _  .  EVER!  They  will  probably  become  collector's  itens. 

Keep  your  pre-1976  issues  of  73  safe  from  being  lost  or  damaged  , .  .  in 
these  handsomely  appointed  binders  with  rich  red  coveis  and  gold 
lettering.  Each  binder  holds  1 2  issues  - . ,  making  an  excellent  reference 
handbook  , .  .  several  binders  form  a  quality  library  you  can  be  proud 
of. 

Order  yours  today . .  .  before  they  are  gone  . ,  •  only  $4.95  each  or  10 
for  $45.  SEND  IN  YOUR  ORDER  RIGHT  NOW  .  . ,  DONT  MISS 
OUT  ON  THIS  LAST  CHANCE!  Order  right  from  this  ad  - .  .  by  check, 
BankA  men  card  or  Master  Charge  (include  card  number  and  expiration 
date). 


Get  'em 

whife  they  last! 


name 


address 


city 


state 


zip 


O Check/Cash      ClBankAmericard  #        DMasterChaxge  # 

Expiration  date  Signature  , 

Send  to:    73  MAGAZINE,  Peterborough  NH  03458 
Note:  Offer  valid  only  until  current  supply  is  depleted. 


ORDER 
TODAY  i 

.  or  $45  for  10 
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exact  figure,  but  at  last  count  there 

were  quite  a  few  pending  with  no 
place  to  put  them  —  on  two,  that  is. 
In  short  order,  220  wilt  be  m  the  same 
position.  About  the  only  really  wide 
open  space  is  to  be  found  on  six 
meters,  where  LA  is  sensed  by  only 
one  open  repeater:  WA6UJS  on  Mt 
Wilson,  ft  was  a  combination  of  these 
two  factors  (the  uncoordinated 
repeaters  and  the  fact  that  we  are 
plum  out  of  spectrum)  that  was  the 
reason  for  the  SCRA's  approach  to 
the  FCC  to  propose  a  pilot  project 
between  the  two  in  matters  of  the 
coordination  of  144  MHz  and  220 
MHz  repeaters  in  Southern  California. 
The  idea  was  to  put  "teeth"  into  the 
decisions  of  the  SCRA's  coordination 
efforts  and  at  the  same  time  provide 
the  individual  applicant  with  the  most 
efficient  way  to  ^t  his  WR  applica- 
tion  acted  upon. 

To  summarize  the  basic  points,  as 
outlined  in  the  June  letter  sent  to  the 
Commission,  the  SCR  A  proposes  that 
all  completed  Form  610  As  for  VHF 
repeaters  \n  this  area  be  forwarded  to 
the  SCR  A  Technical  Committee  for 
review,  correction  if  necessary,  and 
frequency  assignment,  prior  to  being 
sent  to  the  Commission  for  their 
action.  After  FCC  processing,  the 
license  would  be  returned  to  the 
applicant  with  a  copy  of  the  SCR  A 
sanction  attached.  The  test  period 
would  be  one  year,  and  during  that 
time  period,  if  any  particular  appli- 
cant felt  that  he  or  they  had  been 
dealt  with  unfairly  by  the  SCRA 
Technical  Committee,  the  applicant 
could  "redress  his  grievances"  directly 
to  the  Commission.  During  the  test 
period,  the  SCRA  would  submit 
progress  reports  to  the  FCC  on  a 
regular  basis  and  woufd  follow  this 
with  a  finaf  report  and  recommenda- 
tions  at  the  end  of  the  test  After  the 
one  year  was  up,  any  restrictions 
imposed  by  the  test  would  be  off.  As 
of  this  writing  in  early  August,  the 
Commission  has  yet  to  respond  to  the 
SCRA  proposal,  but  local  reaction  has 
been  rather  pro  among  the  FM  con> 
munity.  If  this  plan  were  adopted,  it 
would  give  the  SCRA's  decisions  a  bit 
of  solid  backing,  and  would  probably 
put  an  end  to  what  we  at  73  have 
come  to  term  the  "renegade" 
repeater.  While  too  many  of  you  who 
live  in  smaller  communities  that  are 
served  by  a  handful  of  machines  with 


plenty  of  spectrum  to  spare  might 
find  it  a  bit  hard  to  believe,  the  fact  is 
that  many  of  the  larger  urban  areas 
have  reached  the  point  of  total  satura- 
tion  on  two  meters,  and,  as  I  said 
earlier,  we  here  in  LA  and  vicinity  will 
soon  face  the  same  situation  on  220. 
450?  >  *  .  I  cannot  speak  for  the  rest  of 
the  nation,  but  as  for  the  W6  call  area, 
it's  been  full  for  over  10  years  now. 

In  discussing  this  proposal  with 
others,  both  here  and  in  other  parts  of 
the  country,  the  only  really  negative 
comment  I  have  heard  is  that  bringing 
the  Commission  directly  or  even 
indirectly  into  the  frequency  coordin- 
ating business  might  just  be  inviting 
disaster  It  is  admitting  that  we,  the 
"self-policing"  amateur  service, 
cannot  do  the  job  ourselves  and  there- 
fore must  request  outside  aid.  The 
thought  IS  that  this  could  lead  to  mora 
restrictive  legislation  at  a  time  when 
we  are  fighting  very  hard  to  liberalize 
what  we  are  now  burdened  with.  But, 
do  we  let  Joe  Blow  just  blatantly 
disregard  the  rights  of  the  rest  of  the 
amateur  FM  community  so  that  he 
can  have  his  super  ego  trip  repeater  on 
the  air  at  the  cost  of  an  already 
established  system?  Will  we  get  to  the 
point  where  a  channel  pair  on  two 
meters  will  be  the  hard  won  prize  for 
those  who  show  the  most  contempt 
for  those  already  operating  in  that 
spectrum?  Will  we  be  forced  to  live 
with  confrontation  after  confronta- 
tion  until  such  time  as  only  the  fittest 
survive?  I  sure  hope  not. 

What  alternatives  are  there,  though? 
One  that  I  have  discussed  with  Wayne 
seems  to  make  quite  a  tot  of  sense. 
Lefs  for  the  moment  call  it  "Right  of 
Redress  of  Grievances  by  Repeater 
Councils  to  the  FCC".  Following  this 
thought,  if  a  repeater  were  to  come  on 
the  air  uncoordinated,  cause  hardship 
to  already  established  systems,  and 
refuse  to  cooperate  with  the  rest  of 
the  amateur  community,  then  a  given 
coordinating  group  that  was  recog- 
nized by  the  Commission  as  having 
the  responsibility  for  coordination  in 
a  given  area  could  petition  the  Conn- 
mission  and  request  that  the  license  of 
the  system  in  question  be  suspended 
until  such  time  as  they  were  willing  to 
cooperate  with  the  coordinating 
council  and,  more  important,  with 
their  peers  on  the  given  repeater  sub- 
band.  First,  taking  action  in  this  way 
would  show  that  a  coordinator  has  at 
least  tried  to  solve  the  problem  before 
throwing  up  his  hands  and  running  for 
help.  It  would  require  those  respon- 
sible  for  area  coordination  to  make 


every  possible  effort  to  find  a  place 
for  the  new  system  and  take  an  active 
interest  in  the  general  welfare  of  aH 
users  of  a  band.  Moreover,  it  would 
force  a  coordinator  to  carefully  follow 
every  minute  action  in  a  given  situa* 
tion  and  be  ready  to  provide  the 
necessary  documentation  on  a  matter, 
should  same  be  requested  by  the 
Commission,  On  the  other  hand,  it 
would  give  the  operator  of  the  system 
in  question  a  chance  to  learn  the  art 
of  mutual  cooperation  and  that  this 
"art"  does  benefit  alt  concerned, 
while  at  the  same  time  giving  said 
system  owner  the  right  to  make  his 
views  heard  by  the  Commission  if  he 
feels  that  he  has  a  valid  reason  for 
acting  in  the  way  he  has.  In  other 
words,  it  would  keep  the  Commission 
out  of  frequerKy  coordination  of 
repeaters  and  instead  only  involve 
them  when  cases  of  interference  to  a 
given  coordinated  system  was  taking 
place  due  to  the  appearance  of  an 
uncoordinated  "renegade"  system. 
This  method  would  keep  the  actual 
policing  within  our  ranks  where  it 
must  remain,  while  developing  a 
tighter  working  dialogue  between  the 
Coordinating  Council  and  the  FCC,  I 
suspect  that  there  are  other  alterna- 
tives, and  if  you  have  anything  along 
these  lines,  please  write  to  me  so  that 
your  ideas  can  be  shared  with  the  rest 
of  the  nation, 

A  few  months  ago  I  might  have  said 
that  the  time  is  fast  approaching  when 
some  action  along  these  tines  would 
soon  be  a  necessity.  With  more  than 
half  a  dozen  such  unsanctioned  opera- 
tions in  this  area  and  with  who  knows 
how  many  others  in  the  other 
crowded  urban  areas,  the  time,  fellow 
hams,  is  now, 

SAROC  Hawaii:  Was  it  great  or  was 
it  a  bust?  I  have  heard  many  con* 
flictjng  reporis  on  this  item,  but  LW 
was  lucky  in  that  it  had  its  own 
quasi-official  observer  present  in  the 
form  of  my  good  buddy  Bill  Orenstein 
KH6IAF/a  Bill  will  use  just  about 
any  excuse  to  head  west  over  the  blue 
Pacific  for  a  Hawaiian  Holiday,  and 
SAROC  Hawaii  was  as  good  as  any.  So 
while  f  babysat  his  IC-230,  FT-224 
and  other  assorted  VHF  radios.  Bill 
made  the  five  hour  non-stop  trek  to 
those  beautiful  islands.  About  10  days 
later,  at  3  am,  he  showed  up  back  here 
in  LA  with  a  lot  to  say  about  SAROC 
itself  and  other  aspects  of  Hawaiian 
VHF  FM.  We  will  cover  ail  this  and 
more  next  month  whan  we  see  you 
Looking  West . .  . 
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INGO 
ANGER 

4.5  db  Gain  (re  !6  wave  d'tpote) 
6  db  Gain  (re  Vi  wave  whip) 

^THIS  IS  AN  EXTENDED  MODEL 
OF  THE  WORLD'S  BEST 
iVHF  FM  ANTENNA 

"ARX-2  146-148  MHz  $2^^50 
ARX-450  435-450  MHz  $26.50 
ARX-220    220  225    MHz   $26.50 

.Conversion  Kit  to  make  your 
AR-2  into  a  Ranger 
ARX-2K- $10,95 

iN   STOCK  AT  YOUR 
LOCAL  DISTRIBUTOR 


tr'-'  ■;•-' 


CORPORATION 
621  HAYWARD  ST.,  MANCHESTER.  N  H.  03103 


CURTIS  KEYE^ 
CHIP  ^Ij?*  $7.95] 

8043;1Conly,50-up  group  rate  S    7.95 

8043-1;  IC,  PCS,  Manual $  24.95 

►043-2;  Semi-U1 $  49.95 

Add  for  air  postage  and  iiandting  ...  $  1.50 
{See  Feb  75  CO  and  Apr  75  HR  articles) 
KB4200  Keyboard  Keyer  (Oct  74  QST)  . .  $549.95 
EK420/KM420  Keyar/Memory  (Oct  73  QST)  $439.90 
EK430  CMOS  Keyer  (uses  8043  chip)  ....  $124.95 
IK440  Instructokeyer  (Jun  75  "73")  .....  $224.95 

I  CURTIS  ELECTRO  DEVICES.  Inc. 
(415)  964-3136 
I  8ox  4090,  Mountain  VI«w,  Cd.  94040 

Keyer  Module 

$40 


This  new,  low-cost.  twoHDuxe 
keyar  module  has  ful!  squeeze  or  nomiaJ  operation,  yet 
draws  less  than  one  ma ,  key  down  \  Attach  a  9v  transistor 
battery  and  forget  it  f  Has  dot,  dash  and  space  memories. 
Use  wrth  any  key  lever  and  4  to  15  vdc  source.  Write  or 
cal  for  brochure.  (303)794-7234.  Dealer  inquiries  invrted 

cmrmoL  siCMAL  cosstr'"^^^*'^ 
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bcttcsr    CHECK   these 


SSTV  Handbook  (Second  Printing) 

A  brand  new  edition  of  the  Stow  Scan 
Television  Handbook  has  just  come  off  the  73 
presses.  This  250  page  book  covers  slow  scan 
like  a  blanket,  starting  from  the  basics  and 
covering  the  (a test  developments.  There  are 
construction  projects  for  building  everything 
you'll  need  for  good  slow  scan  work.  While 
many  of  the  new  books  coming  out  are  priced 
almost  beyond  belief  (one  recent  small  "cook 
book"  was  SI  5!),  73  has  held  down  the  price  of 
the  SSTV  Handbook  to  just  $5,00,  Order  this 
book  today  from  73  ($5  postpaid)  or  look  for 
it  at  your  local  ham  supplier.  The  Handbook 
was  put  together  by  two  of  the  top  pioneers  in 
the  field  —  Ralph  Taggart  WBSDQT  and  Don 
Miller  W9NTP. 


Danger:  Back  Issues 

It  has  been  brought  to  our  attention  that  a 
large  number  of  amateurs  have  been  fired  fronn 
their  jobs  and  been  divorced  by  their  hitherto 
resigned  wives  —  the  trouble  turns  out  to  be  in 
many  cases  tied  to  the  receipt  of  a  large  bundle 
of  back  issues  of  73  Magazine!  Apparently  this 
has  caused  the  recipients  to  becorrte  so 
engrossed  that  they  have  essentially  lost  contact 
with  the  world*  Several  cases  of  near  starvation 
due  to  aggravated  engrossment  have  been 
reported.  Authorities  have  been  asked  to 
prohibit  the  further  distribution  of  back  issue 
bundles  of  73  on  hurnanitarian  grounds.  Until 
these  slow-witted  authorities  act,  73  has  agreed 
to  continue  to  ship  these  dangerous  bundles  — 
and  at  no  increase  in  price  ,  .  ,  25  back  issues 
(our  choice)  $5.00  plus  $1<50  for  postage  and 
handling. 


D  SSTV  HANDBOOK  $5.00  ppd 


73  BACK  ISSUES  MIND  BLOWER 


D  Vintage  Years  $5.00  (shpg.  $1.50) 


n  Mid-years 
n  Recent  Years 


Total  Enclosed  $, 


Name. 


Address. 
City 


i^Cash 


Signature^ 


State 


^  Zip 


Check 


i^Money  Order 


MasterCharge  ^  — 
BankAmericard  # 
Expiration  Date 


Send  to:  73  Magazine  Peterborough  NH   03458 
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PRICE  -  $2  per  25  words  for  nan- 
commercial  ads;  $10  per  25  words  for 
business  ventures.  No  display  ads  or 
agency  discount  fncfude  your  check 
witfi  order.  Deadline  for  ads  is  the  1st 
of  the  month  two  months  prior  to 
pubfication.  For  example:  January  1st 
is  the  deadline  for  the  March  issue 
which  will  be  mailed  on  the  10th  of 
February. 

We  wilt  be  the  judge  of  suitability 
of  ads.  Our  responsibility  for  errors 
extends  only  to  printing  a  correct  ad 
in  a  later  issue. 

For  SI  extra  we  can  maintain  a 
reply  box  for  you. 

WANT  TO  BUY  early,  rare  or 
unusual  Morse  Keys,  Any  type,  condi- 
tion. Write  VK4Sa  35  Why  not  St, 
West  End,  Brisbane,  4101    Australia. 

FOR  SALE  Motorola  HT  220  5  fre- 
quency ha ndi talkie  $500  counter,  fre- 
quency  Heath  Model  (B1102  8  drgft 
120  MHz  $280,  Call  Loring  C.  White 
WIODI,  26  Boswed  Rd,  Readmg  MA. 
617-944  0443. 

TECH  MANUALS  -  $6.50  each: 
R-220/URR,  SP-600JX,  USM-34, 
GRR-5,  URM^25D.  Thousands  more 
available.  Send  50^  (coin)  for  large 
list  W31HD,  7218  Roanne  Drive, 
Washington  DC  20021. 

MANUFACTURERS,  Distributors! 
The  Memphis  Hamfest  will  be  bigger 
than  ever.  The  dates  are  Saturday  and 
Sunday  October  4  and  5.  Best  loca- 
tion possible  —  State  Technical  Insti- 
tute, Interstate  40  at  Macon  Road. 
Security.  Contact  Chairman,  Harry 
Simpson  W4SCF,  Box  27015, 
Memphis  TN  38127,  phone  (901) 
358-5705. 

WHY  PAY  MORE?  FM  xtais,  Cush- 
craft,  Hustler,  Dentron,  "W2AU'  . 
Used  gear.  Write  for  price  list.  Ferris 
Radio,  308  E.  Harry,  Hazel  Pk,  Mich 
48030(313)  398-6645, 


REGENCY  HR-2B  in  unopened 
carton.  $190  plus  +3  UPS  shipping 
charges*  Joe  Trombino,  940  Alpine 
Road,  Marion  lA  52302. 

FREE  BARGAIN  CATALOG,  LEDs, 
ICs,  Microphones,  Headsets,  resistors. 
Relays,  Ultrasonic  Devices,  Precision 
Trimmer  Capacitors,  Unique 
Components,  Low,  Low,  Prices! 
Chaney's,  Box  15431,  Lakewood  CO 
80215. 

WANTED:  7  coils  for  Millen  GDO 
(set)  Gonset  GSB'2  with  ac,  or  Echo 
IL  FOR  SALE:  2  meter  transverter,  i-f 
20  meters.  $100.00,  Call  or  write  Jim 
WIVYB  (617)  922^3850. 

FREE:  8  EXTRA  CRYSTALS  of 
your  choice  with  the  purchase  of  a 
new  I  COM  IC-22A  at  S249.  With  the 
10  crystals  that  come  factory-installed 
in  the  IC  22A,  this  gives  you  a  total  of 
18  crystals!  For  equally  good  deals  on 
Drake,  Collins,  Kenwood,  TenTec, 
Regency,  Swan,  Atlas,  Midland, 
Alpha,  ITC,  Standard,  Tempo, 
Genave,  HyGain,  Antenna  Specialists, 
CushCraft,  Mosley,  Hustler  and 
others,  write  or  call  Hoosier  Elec- 
tronics, your  ham  headquarters  in  the 
heart  of  the  Midwest  and  become  one 
of  our  many  happy  and  satisfied 
customers.  HOOSIER  ELEC 
TRONICS.  P.O.  Box  2001,  Terre 
Haute,  Indiana  47802.  NOTE  OUR 
NEW  PHONE  NUMBERl  (812) 
238-1456. 

FOREIGN  LANGUAGE  cassettes,  2 
—  60  minute  quality  tapes  per  set, 
French,  German,  Italian,  Spanish.  $6  a 
set,  4  sets  $20.  Royal,  Box  2174, 
Sandusky,  Ohio  44870, 

WANTED:  Mobile  telephone  equip- 
ment such  as  Deico,  GE,  etc<  Also 
heads,  decoders,  dup  lexers,  Greg 
Hyman,  WA20TG,  19  Sicard  Ave., 
New  Rochelle,  New  York  10804, 
(914)  636-2494, 


POLICE  AND  FIRE  Scanner  Special 
-  Regency  ACT  -  R  -  10  H/L/U  10 
channel  3  bands,  combined  ac/dc  10 
free  crystals  included  SI 69.00  pre- 
paid, dealer  inquiries  invited,  Four 
Wheeler  Communications  10-F  New 
Scotland  Avenue,  Albany  NY  12208, 

VERY  INTERESTING!  Next  5  issues 
SI,  "The  Ham  Trader,"  Sycamore  IL 
60178-  (Ask  about  our  "HAM  EQUIP- 
MENT  BUYERS  GUIDE"  covering 
receivers,  transmitters,  transceivers, 
amplifiers  1945-75,  Indispensable!) 

FM  RECEIVER,  preamp,  scanner, 
UHF  converter  kits.  Hamtronics,  Inc., 
182  Belmont,   Rochester  NY  14612, 

FOUNDATION  FOR  AMATEUR 
RADIO  annual  Hamfest  Sunday,  19 
October  1975  at  Gaithersburg  Mary- 
land Fairgrounds, 

SWAN  250  SSB  xcvr  (mint  condition) 
$200,  Johnson  matchbox  w/ remote 
swr  coupler  $100,  Edgar  Kuck 
WB2ADH  (315)  339-0262)  2315-B 
Matador,  Rome,  NY  13440. 

WANTED- Make,  Model  and  Serial 
number  of  stolen  ham  gear  for  big  list, 

W7UD,      3637      West     Grandview, 

Taconna  WA  98466. 

CINCINNATI  HAMFEST:  38th 
annual  —  Sunday,  S^tember  21, 
1975  at  the  New  Strieker's  Grove  on 
State  Route  128,  one  mile  west  of 
Ross  (Venice),  Ohio.  Flea  market, 
contests,  model  aircraft  flying,  food 
and  beverages  all  day.  Advanced 
tickets  $7,00,  covers  everything;  $8  at 
gate.  For  tickets  or  further  informa- 
tion: Carl  J.  Dettmar  W8NCV,  8630 
Cavalier  Drive,  Cincinnati  OH  45231. 

COLLINS:  30S-1  2KW  amplifier 
excellent  operating  and  physical  con- 
dition, trade  for  Bendix  R-1051B/E 
receiver  same  condition.  Sid  Sidman, 
3571  Gresham  Court,  Pteasanton, 
California  94566. 

HP  65  USERS  exchange  ideas,  pro- 
grams, methods.  Monthly  newsletter. 
Request  information  and  sample 
newsletter.  Richard  Nelson,  2541  W. 
Camden  PI,  Santa  Ana  CA  92704, 

VHF  ANTENNA  6.8  dB  gain,  18' 
fiberglass  w/50'  Vi'  aluminum  coax 
$150.  John  A.  Wheaton,  PO  Box  182, 

WillistonPark,  NY  11596, 
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CALL  LETTLR  LICRNSK  PLATES^ 

still  being  collected  by  73  Magazine 
for  possible  cover  use.  Please  send  in 
an  old  call  letter  plate  -  most 
treasured  are  outof -district  plates 
such  as  W2NSD/NH,  etc.  Got  any  real 
oldies?  73  Magazine,  Peterborough 
NH  03458, 


GREAT  LAKES  DIVISION  CON^ 
VENTION  -  October  10  &  11,  State 
Fairgrounds,  Columbus,  Ohio.  Many 
activities  planned  for  hams  and  their 
families:  flea  market,  forums  of  all 
types,  Ohio  Vrffage  tours,  ceramics 
class,  etc.  $2,000  in  prizes  include 
TR4'C  &  two  R4-C's.  Advance 
registration  SZ50.  Write  Mary  Gibb 
W8RVP,  293  Ceramic  Drive, 
Columbus  OH  43214. 


FOR  SALE:  HP-45  su perse ien tit ic 
with  nicads,  charger,  etc.  Condition: 
new.  $265,  (201 J  233-7068  after 
5:00,  Ask  for  Bryan,  or  write  to  Box 
1237,  Mountainside  NJ  0709Z 


PAYS 


0  TOR  HOME  for  sale.  25  ft. 
Sportscoach  (RB)  -  1973  —  excellent 
condition  —  many  extras.  Antennas  — 
2  mtr.  TV,  (2)  HF  -  4  KW  generator, 
sleeps  six.  Si  ,500  down,  assume  loan. 
Send  SASE  for  more  info.  W6KHS, 
212  Magellan  St.,  Capitola  CA  95010, 

MEMPHIS  is  beautiful  in  October! 
The  Memphis  Hamfest,  bigger  and 
better  than  ever,  will  be  held  at  State 
Technical  Institute,  Interstate  40  at 
Macon  Road,  on  Saturday  and  Sunday 
October  4  and  5,  Demonstrations, 
displays,  MARS  meetings,  flea  market, 
XYL  entertainment,  prizes.  Informal 
dinners  Saturday  ntght.  Dealers  and 
distributors  welcome.  Talk -in  on 
3980.  .34 .94  and  MARS.  Contact 
Harry  Simpson  W4SCF,  Box  27015, 
Memphis  TN  38127  or  telephone 
(901)  358-5707. 

JIG  SAW  PUZZLES  wanted.  If  you 
have  any  old  wooden  jig  saw  puzzles 
in  your  attic  —  or  run  across  them  at 


an  auction  (they  go  for  25i  usually ), 
please  keep  in  mind  that  Wayne  Green 
collects  them  and  might  even  pay  a 
buck  apiece  for  ihem,  c/o  73  Maga- 
zine, Peterborough  NH  03458.  Wood, 
not  cardboard  —  and  complete, 

LOOKING   FOR  JAN  1961  issue  73 
Magazine.  Please  write,  stating  price, 
only     mint     condition.     Alf     letters 
answered.   R.   H.  Wilson,  4011  Clear 
view  Drive,  Cedar  Falls  I A  50613. 

COLLINS     30S1,     excellent,     new 

4CX'1000A,  $1050,  alpha  374,  brand 
new,  in  warranty  S975,  Techtronics 
310A  with  cart  $250.  Sid  Sidman, 
3571  Gresham  Ct.,  Pleasanton,  Calif. 
94566. 

RADIO  ARCHIVES,  amateur  ANEC^ 
DOTES  Ithen  &  now}  solicited  for 
proposed  (SASE  subscription) 
monthly  PR  newsletter.  Electronic 
Avocations,  3207  fourth  St  N.,  Mpls., 
Mn,  55412, 


ADVERTISE 


JUST  RELEASED! 


IM 


VHP 

Antenna 
Handbook 


Hot  off  the  press,  the  NEW  VHF  Antenna 
Handbook  details  the  theory,  design  and  construe* 
tion  of  hundreds  of  different  VHF  and  UHF 
antennas  ,  .  .  antennas  for  FM,  for  DXing,  for 
repeaters,  for  mobiles,  for  emergencies,  for  con* 
tests,  quickies,  mammoth  arrays  ..,  EVERY- 
THING IS  RIGHT  HERE! 

A  practical  book  written  for  the  average  ama- 
teur who  takes  joy  in  building,  not  full  of  complex 
formulas  for  the  design  engineer.  Packed  with 
fabulous  antenna  projects  you  can  build. 

This  quality  reference  book  would  normally  sell 
for  as  much  as  S5  or  $6,  but  the  publishers  have 
agreed  to  keep  the  price  at  an  inflation  fighting 
price  of  S2.95*  Send  cash,  check  or  money  order 
. . .  or  give  your  Master  Charge  or  BankAmericard 
number  •  .  ORDER  TODAY! 

Dealer  Inquiries  Invited 
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from  page  127 

the  four  tape  Novice  Theory  set  plus 
the  code  intro  and  6  wpm  back 
breaker  practice  tapes. 

HAM  SKIERS  TO  MEET 

HTs  add  quite  a  bit  to  skiing, 
cutting  down  on  boredom  on  the  lift 
lines  and  white  going  up  in  the  chair 
lifts*  This  last  winter  hams  got 
together  for  skiing  on  quite  a  few 
weekends,  with  up  to  seven  HTs  going 
at  times.  It  was  a  ball 

The  plan  is  to  get  as  many  hams 
together  at  Aspen  for  the  January 
4-1 0th  week  as  possible,  it  should  be  a 
lot  of  funu  if  vou  ski  and  can  get  away 
for  the  w/eek,  bring  your  HT  set  up  for 
146.52  and  join  the  crowd. 

There'll  be  some  beginners  as  well 
as  some  gung  ho  snow  scorchers  like 
Chuck  WA1KPS  of  Tufts  Radio.  If 
you  can  make  it,  drop  me  a  line  —  I'll 
be  there  for  sure,  complete  with  HT 
and  a  charger-  If  there  is  finer  skfing 
anywhere  in  the  world,  I've  missed 
finding  it  Aspen  afso  has  some  of  the 
greatest  restaurants. 

Get  your  skis  out  and  be  there, 

SUPER  DXPEDITION 

Captain  Burke  of  the  Windjammer 
Cruises  is  looking  for  a  licensed 
amateur  to  operate  the  ham  station 
aboard  the  Yankee  Trader.  This  is  a 
ten  month  around-the-world  cruise, 
complete  with  visits  to  a  lot  of  very 
rare  spots,  skin  diving,  and  loafing. 
The  regular  fare  for  the  trip  runs 
about  S25  per  day  —  and  there  is  a 
whopping  discount  for  a  ham  to  help 
provide  phone  patches  back  home. 

Contact  Capt  Burke,  BoK  120, 
Miami  Beach  FL  33139. 

LOCAL  NEWSCASTS 

Another  feature  being  developed 
for  repeaters  rs  the  ability  to  run  off  a 
short  cassette  on  demand  with  current 
news  of  the  repeater  group.  The  most 
used  system  so  far  for  this  uses  TT 
number  9.  This  is  an  excellent  way  to 
make  meeting  times  and  other  club 
events  known  to  everyone  using  the 
repeater.  It  can  also  be  expanded,  if 
you  have  an  interested  newscaster,  to 
include  the  latest  ham  news  flashes. 
Don't  make  it  too  long,  as  the  service 
can  quickly  get  to  be  a  bore  for  the 
more  persistent  listeners, 

.  .  .  W2NSD/1 
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Probably  ten  years  ago  I  typed  the 
invitations  to  NZART  branches  in 
Auckland  to  hear  Wayne  Green  and 
then  couldn't  get  to  hear  him. 
However,  we  worked  on  the  air  and  he 
sent  me  a  sample  copy  of  73 
Magazine:  I  ordered  the  back  copies 
and  have  been  hooked  since.  Copies 
arrive  pretty  punctually  and  are  very 
welcome.  Always  glad  to  see  projects 
for  beginners  to  do  home  construction 
so  easily  missed  as  an  experience  if 
one  sticks  to  commercial  equipment 
only. 

Congratulations  on  the  Study 
Courses  and  Code  Tapes  and  their 
evident  success.  73  continues  from 
success  to  success.  Our  Public  Library 
has  it  as  its  only  subscribed  radio 
magazine  and  one  of  the  local  book- 
shops has  copies  on  safe.  I  feel,  too, 
that  Wayne  has  a  team  around  him 
that  has  taken  away  the  strain  of 
earlier  days  in  turning  out  the 
magazine. 

Father  Phil  Keane 
Gisborna,  New  Zealand 


lirSTUEHU.l 


Just  a  short  note  to  let  you  know 
that  73  is  one  fine  magazine.  Fits  the 
bill  perfectly  at  this  QTH-  Especially 
appreciate  your  construction  articles 
by  K20AW.  Keep  up  the  fantastic 
job. 


James  Bill  man  WB8MWE 

Wiltard  OH 


i)U)MU;S 


My  husband,  who  was  W2JRX  (and 
also  a  radio  technician)  passed  away  in 
May  of  1974.  We  have  73  Magazines 
from  1964  to  1975.  QST  from  1942 
to  1972  and  CQ  from  1947  to  1970. 
A  few  magazines  have  been  sold  for 
25d  each.  Could  you  please  tell  me  if  I 
could  sell  these  or  how  I  should  go 
about    it.    We    also    have    some    CB 


magazines,  as  well  as  radio  equipment 
Would  appreciate  any  help  you  can 
give  me,  and  thanks  for  your  trouble. 

Mrs.  W<  Waterman 

55  Lake  Ave. 

Middletown  NY  10940 


lETTKSMIMi 


On  July  11,  1975  at  6:40  am  EDT, 
while  mobtling  on  1-271  near 
Cleveland  OH,  my  wife  and  I  spotted 
a  towed  car  on  fire  (one  of  many 
beautiful  'vettes  seen  that  am). 
Through  the  fine  WR8ABD  repeater, 
Tom  K8MMM  was  contacted.  He 
called  the  State  Police,  who 
immediately  gave  chase  to  save  the 
day,  and  the  'vette. 

Ted  HoltWB6IPR 
Keene  NH 


SE\KC\  0\  WE  WXHPATIi 


I  have  a  Heathkit  Seneca,  which  has 
the  controlled  carrier  modulation 
which  causes  the  current  meter  to 
vary  with  the  modulation.  I  would 
like  to  know  if  any  of  your  readers 
would  have  a  circuit  which  would 
overcome  this  movement  by  the 
needle,  somewhat  like  the  TX86 
which  had  a  grid  modulation  but  did 
not  cause  these  oscillations, 

Harry  Renders 

611  Turf  Lane 

Conshohocken  PA  19428 


EORAiilNV  EOH    1  FWO/VTiT/V/; 


I  am  in  the  process  of  building  a 
frequency  counter  using  TIL306  and 
'308s  and  have  got  the  PC  layout  for 
everything  but  a  front  end.  The  count- 
er measures  freq.  to  100  MHz  and  I 
need  to  go  to  300.  \  have  a  95H90  and 
a  9582,  and  would  like  to  find  out  if 
anyone  has  used  these  two  devices  in  a 
front  end  and  if  they  have  would  they 
be  willing  to  part  with  the  schematic. 
PC  layout  is  not  needed  as  I  have  the 
facilities  to  do  the  board  layout 

Kfrk  R.  Mellnick 

803  Lufbery  Dr. 

Seymour  Johnson  AF8 

fSJorth  Carolina  27530 
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You  KNOW  vou  need  QSLs  I 

Get  some  you  can  be  proud  of. 


StW.  W  _  Black  type,  blu 


e  world. 


and-save  monQy 

ONL  Y  $6  for  250,  $10  for  500,  $15  for  1,000,  and  $20  for  2,000. 

How  can  73  make  such  beautiful  cards,  printed  on  the  best  coated 
stock,  available  for  about  half  the  regular  cost?  Our  business  is  73 
Magazine  and  QSLs  just  help  keep  things  going  during  slack  days  of  the 
month.  We  do  this  at  cost  just  to  keep  busy  —  you  get  the  benefit.  How 
many  shacks  have  your  QSL  card  proudly  on  display? 

The  world  and  satellite  are  printed  in  blue,  your  name,  address  and 
call  are  in  black.  The  QSO  information  is  a  standard  form  on  the  back. 

DOMESTIC  ORDERS  OMLY 


QSL  Dept.  •  73  MAGAZINE  •  Peterborough  NH  03458 


Name- 


Call. 


Address- 


City. 


State- 


Zip, 


Awards  to  be  listed:.. 


n  Cash       D  Check 

Style 

Dw 

n  S6- 

250 

World 

E  $10 

-500 

Dx 

a  S15 

-  1000 

Satellite 

n  S20 

-2000 

toKAHrmpmp    n  BankAmericard 


master  dtarge 


n  MasterCharge 


Card  No, 


ration  Date^ 


Signstyre, 


I 
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SATAN   ELECTRONICS  announces 

a  new  dealer  for  BRIMSTONE  144 

Communications  Specialties 

97  AMSTERDAM  AVE..  WARWICK  Rl  02889 
401-738-3287 


Write  or  call  for  your  six  page  color  brochure 

Remember  COMMUNICATIONS  SPECIALTIES  for  two 
meter  gear,  HF  transceivers  automatic,  electric  touch-calling 
equipment. 


Enclosure  $10.00 
Pads  $26.00. 


Also  Ten  Tec  Keyers  —  regulated 
top  antennas  —  HyGain  —  Mosely 

Free  shipping 
Call  Chuck,  K1HGB  anytime 


les 


401-738-1887 


ls\/ 

-/y^y 

SATAN   ELECTRONICS,    INC 


R.R.3  Box  38A 
Salina,  Kansas  67401 
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cs^ 


Rectifier  Modules 


i 


^^ 


t 


FMTC/RING; 

Voltage  ratings  up  to  20,000  volts 

Current  ratings  up  to  6.0  amps 

Fully  glassivated  diode  building  blocks  by  — 

GENERAL   ELECTRIC 

Wide  variety  of  standard  assemblies  available  in  configura- 
tions such  as  half  wave,  center-tap,  doublers,  and  bridges 
(1  &  3  phase) 
Avalanche  types 

Both  standard  power  line  frequency  and  fast  switching 
types 

Capable  of  replacing  many  other  manufacturers'  types 
which  are  no  longer  available  such  as  silicon  retro-fits 
for  tube  types  866,  872,  8020,  etc. 
Custom  designs  and  engineering  services 
Applicable  to  higher  reliability  applications  such  as  in- 
dustrial control  systems,  communication  equipment,  ham 
radio  gear,  smoke  stack  precipitators,  etc. 


FOR  MORE  INFORMATION  CONTACT: 
CONDITIONING  SEMKONDUCTOR   DEVICES  CORP. 
Post  Office  Box  No.  816      Wayne,  N.  J.  07470 

Telephone:  201-835-5459 
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NEW  CODE  SYSTEM 

Now  you  can  learn  the  code  in  a  fraction  of  the  time  it 


used  to  take! 


€ 


\ 


e 


four  speeds 
available 

Plays  on  any  cassette  player  so  you 
practice  anywhere  anytime! 


can 


D  5  WPM  This  is  the  beginning  tape  for 
people  who  do  not  know  the  code  at  all.  It  takes 
them  through  the  26  letters,  10  numbers  and 
necessary  punctuation,  complete  with  practice 
every  step  of  the  way  using  the  newest  blitz 
teaching  techniques.  It  is  almost  miracutous!  In 
one  hour  many  people  —  including  kids  of  ten  — 
are  able  to  master  the  code.  The  ease  of  learning 
gives  confidence  to  beginners  who  might  otherwise 
drop  out. 

D  14  WPM  Code  groups  again,  at  a  brisk  14 
per  so  you  will  be  at  ease  when  you  sit  down  in 
front  of  the  steely  eyed  government  inspector  and 
he  starts  sending  you  plain  language  at  only  1 3  per. 
You  need  this  extra  margin  to  overcome  the  panic 
which  is  universal  in  the  test  situations.  When 
you've  spent  your  money  and  time  to  take  the  test 
you'lt  thank  heavens  you  had  this  back  breaking 
tape. 


D  6  WPfVl  This  is  the  practice  tape  for  the 
Novice  and  Technician  licenses.  It  is  made  up  of 
one  solid  hour  of  code,  sent  at  the  official  FCC 
standard  (no  other  tape  we've  heard  uses  these 
standards^  so  many  people  flunk  the  code  when 
they  are  suddenly  —  under  pressure  —  faced  with 
characters  sent  at  13  wpm  and  spaced  for  5  wpm). 
This  tape  Js  not  memorizable,  unlike  the  zany  5 
wpm  tape,  since  the  code  groups  are  entirely 
random  characters  sent  in  groups  of  five.  Practice 
this  one  during  lunch,  while  in  the  car,  anywhere 
and  you'll  be  more  than  prepared  for  the  easy  FCC 
exam- 

n  21  WPivf  Code  is  what  gets  you  when  you 
go  for  the  Extra  Class  license.  It  is  so  embarrassing 
to  panic  out  just  because  you  didn*t  prepare 
yourself  with  this  tepe.  Though  this  is  only  one 
word  faster,  the  code  groups  are  so  difficult  that 
you'll  almost  fall  asleep  copying  the  FCC  stuff  by 
comparison.  Users  report  that  they  can't  befieve 
how  easy  20  per  really  is  with  this  fantastic  one 
hour  tape.  No  one  who  can  copy  these  tapes  can 
possibly  fail  the  FCC  test.  Remove  all  fear  of  the 
code  forever  with  these  tapes. 


ONLY  $3^901  73  is  in  the  publishing  business,  not 
tapes,  so  these  are  priced  much  lower  than  anyone 
else  could  sell  thenu  Have  you  ever  seen  one  hour 
cassettes  for  under  $6? 


ORDER  NOW! 


I  Na 


me 


Call 


I  Address 


I  City 


State 


Zip 


n      5  WPM  1  hr  cassette    $3.95  □  14  WPM  1  hr  cassette    $3*95 

a      6  WPM  1  hr  cassette    $3.95         D  21  WPM  1  hr  cassette    $3.95 

Q  all  four  cassettes  $13.95 

73  Magazine  —  Peterborough  NH  —  03458 
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Mobile  Amplifiers  With 

Vfersatility 


2IVIia70L     $139  95 

10  Win-  70  W  out  T  44-1 48  MHz  amp 
2M30-140L  $179.95 

30  W  in  -  140  W  out  144-148  MHz  amp 
2M10-140L  $199.95 

10  Win-  MOW  out  144-148  MHz  amp 
1.3M10-60L  $159.95 

10  Wm-  60  W  out  220-225  MHz  amp 
1.3M30-120L  $199.95 

30  W  in  -  1 20  W  out  220-225  MHz  amp 
1.3M10-120L  $219.95 

1 0  W  in  -  1 20  W  out  220-225  MHz  amp 


sss 


TX 


I 


OFF 


fH 


SOLID 


iwrt  uNtmzf.0  AWftiFMB     I 


$Z  50  shipping  USA,  CA  residen  ts  add  6%  tax. 

All  Amps:    •  Fully  VSWR  &  reverse  voltage  protected 

•  No  tuning  required  across  band 

•  Switchable  Class  C  or  AB  operation 

•  Built-in  TR  switching,  w/increased  delay  for  SSB 

•  Fully  compatible  with  alM-15W  FM/SSB/AM/CW  rigs 

•  All  solid-state  and  microstrip  construction 

Also  available:  1-1 OW,  1 0-40W  and  420-450  MHz  linearized  annps 

See  your  local  dealer,  or  write  for  further  information 

Dealer  inquiries  desired 


Vegas  Radio 
1108  S.  3rd 
Las  Vegas  MV  89101 


.  ,  ,  some  of  our  dealers .  . . 

James  M.  Roman  W4DPH 
PO  Box  719 
Clearwater  FL  33517 


Gary  Radio  Inc. 
8199  Clairmont  Mesa 
San  Diego  CA  92105 


Specialty  Communications  Systems 

4519  Narragansett  Ave.,  San  Diego  CA  92107 

Louis  N.  Anciaux  WB6NMT 


TUFTs 


"A/en/  England's  Friendliest  Ham  Store 


// 


INVITES  YOU  TO  SEE  THE  ABOVE  LINE 


TUFTS 


^adio 


ectronics 


386  Main  St.,  Medford  MA  02155 
Phone:  714-222-8381 
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6  Digit  LED  Cloclc  Kit-12/24hr. 


IN  QUANTITIES 
OF  6  OR  MORE 


IN  QUANTITIES 
OF  1  TO  5 


KIT  INCLUDES: 

•  INSTRUCTIONS 

•  GUARANTEED  COMPONENTS 
(Factory  Prime) 

•  MONEY  BACK  GUARANTEE 


6 
1 
13 
3 
3 
5 
9 


Improved  Printed  Circuit  Board  for  above  {Drilled  Fiberglass) 
Transformer  (requires  7-1 1  VAC)  for  above 


LED  Readouts  {FND-70  .25  in.) 
MM5314  Clock  Chip  (24  pin) 
Transistors 
S  w?  t  ch  Gs 

Capacitors  ORDER  KIT  #850 

Diodes       AN  INCREDIBL  E  VAL  UE! 
Resistors 

, ,  .  .  .  $1.50 


6  Digit  LED  Clock-Calendar-Alarm  Kit 

•  12/24  HR  TIME  •  JUMBO  DIGITS  (MAN-64)  •  28-30-31  DAY 
CALENDAR  •  AC  FAILURE/BATTERY  BACK-UP  •  24  HR  ALARM  - 
10  MIN.  SNOOZE  •  ALTERNATES  TIME  (8  SEC)  AND  DATE  (2 SEC) 
OR  DISPLAYS  TIME  ONLY  AND  DATE  ON  DEMAND  •  THIS  KIT 
USES  THE  FANTASTIC  CT7001  CHIP.  FOR  THE  PERSON  THAT 
WANTS  A  SUPER  CLOCK  KIT  (TOO  MANY  FEATURES  TO  LISTjl 

COMPLETE  KIT,  including    M~       ~  ~ 

Power  Supply,  Line  Cord,      ^ 

Drilled  PC  Boards,  etc.  ^  „,  „_.^ 


XTAL  TIME  BASE  KIT  FOR  12VDC  OPERA- 
TION 100.800  KHZ,  FOR  CT  7001  KITS  ONLY 
$9.95 


ORDER  KIT 
'  #7001 B 

(CASE  NOT  INCLUDED) 


DETAILED  INSTRUCTIONS 

OVER  75  COMPONENTS  -  GUARANTEED 


CABINET 


3"  HIGH 

6%"  WIDE 
hW  DEEP 


$7.95 


GREAT  FOR  CLOCK  KITS 

WHITE  VINYL  CASE 

SPECIFY  RED  OR  GRAY 

PLEXIGLASS  CHASSIS 


CHASSIS  SERVES  AS  BEZEL 
GRAY  WITH  ANY  COLOR  - 
CHASSIS  BRIGHTEST), 


$6.50  WITH  ANY  CLOCK  KIT 

TO   INCREASE  CONTRAST  OF  DIGITAL   DISPLAYS.   USE 
RED   WITH   RED  DISPLAYS  ONLY  (RED  LEDs  WITH  RED 
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i^^^^Ki^ 


JUMBO  LEDs  RED-GREEN-YELLOW 


ANY  MIX 
LED  PANEL  MOUNTS 


6/$ 1.20 
6/45«! 


100/$17.00 
l00/$6.50 


BIPOLAR  LEDs  LIGHTS  RED  ONE  POLARITY  GREEN  REV  $1.25 


25  AMP  FULL  WAVE  BRIDGE  100  PIV 


$1.95  ea 
3/$  5. 00 


DIODE  PACKS 
1N4001  50/$2.75 

1 N4007  50/$7.0O 

1N4148  50/$3.00 

1N914  50/$3.00 


7'SEG  LED  READOUTS 


MAN-6AAL 

MAN-5 

iVtAN-8 

MAN-? 

DL-707 

DL-747 

DL-750 

FrMD-70 

DL-33  MMB 


RED 

GREEN 

YELLOW 

RED 

RED 

RED 

RED 

RED 

RED 


.4" 

.3" 
.3" 
.3" 

3  a 

.63" 
.63 
.25" 
3x.1" 


C.A. 

C.A. 
C.A. 
C.C. 


$1.95  ea. 
1.95 
1.95 
1.25 
1.75 
2.95 
4.95 
.65 
1.50 


10/sia.oo 

18.00 
18.00 
11.00 
16.00 
28.00 
45.00 
5.50 
13.50 


8008 


$23.95 

PRIME  INTEL 
LIMITED  QTY. 


KIT    ii7001-C    SAME    AS   #7001 -B    BUT    HAS 

DIFFERENT     LEDs.     USES    4     DL-747     .63" 

DIGITS      &     2      DL-707-3" 

DIGITS      FOR     SECONDS.    <t^  O    QC 

COMPLETE      KIT,      LESS    S^H^-^J^J 


TCA  430 

4250 

741 

1458 

555 

556 
565 


567 

723 
309 
340  K- 12 


IC  SPECIALS 

Tone  Gen 

P.  Op  Amp 

Op  Amp 

Dual  741 

Timer 

Dual  555 

Phase  Locked  Loop 

Function  Gen 

Tone  Decoder 

ulators 

±40  V. 

5V. 

12V. 


2102-1 $4.95 

2102-2 $3.95 


PLEXIGLASS  FOR  DIGITAL  BEZELS, 
APPROX.  3"x6"xl/8"  -  GRAY  OR  RED 
75(^2/$1.25. 


TRANSISTORS 

<some  unmarked  —  all  guaranteed) 


$2.95 

1.25 

3/1.00 

.95 

.75 

1.50 

1.50 

1.50 

1.95 

.75 
1.50 
1.95 


2N2222 
2N3394 

2N3646 
2N3904 

2N4249 
2N4403 


(Equiv.) 

{Marked) 

(Equiv.) 

(Equiv.) 

(Marked) 

(Equiv.) 


•    ■    •    ■ 


m    t     *     * 


#     ■*     •♦ 


.  10/$1.50 

10/$1.90 

.........  1 0/$1 .25 

.  10/31.25 
.  10/$  1.90 
.  10/$1.25 


*    •   '» 


IC  SOCKETS   SOLDER  TAIL 
14  or  16  PIN  4/$1.  25/$5. 

24  or  28  PI  N  75</  8/$5. 

TRA  NSISTOR  SOCKE  TS  1 2/$  1. 


PUSH-BUTTON  SWITCH 

SUB-MINIATURE  SPST  YaA.  C&K  #8631 
N.O.  1 20VAC  50^  5/$2 


Box  219,  Hollywood  FL  33022 


Phone:  (305)  921-2056 

Bank Americard,  Master  Charge 
and  COD  orders  accepted. 


WE  FAY  ALL  SHIPPING 
Orders  under  $15.00  add 
$1.00  handling.  Fla.  res. 
add  4%  lax. 
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Karl  Schulte  WA2KBZ 


Ham  PR  vs  Chaos 


plashing  through   the  wind-swept  lake      minutes  before,  I  surveyed  the  sad,  soaked 
which    had    been    a   parking   lot   only      rennnants  of  what  had   been   the  grandest 


Dale  Reif,  Rolling  Meadows'  Woman  of  the  Year  for  J 9 75,  visited  the  station  and  made 
several  contacts  (under  WB9IDXs  supervision). 
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No  w  in  stock 
The  latest  synthesized  rigs  available. 


fCOM  230 


146-148 
FM 


ITC  IVIulti-2000 


144-148 
FM-CW-SSB 


Brimstone  144    ^"^H.V^ 

FM 


EEC  144  Jr.  143,5^148.5 

FM  with  priority 


(ii%tuvv¥iS^\w*,vwa!\. 


ICOIVt21-A 
ICOM  DV-21 


146-148 


Tennelec  Memory  Scanner 


30  50  146-170 
450-510  MHZ 


AUDIO  LAND  is  now  offering  high  trade-In  prices  for  your  used  equipment.  Write 
for  trade-in  prices  and  price  quotes.  Now  in  stock  -  CUSHCRAFT  -  REGENCY  - 
SBE  -  HAL  COMMUNICATIONS  -  NEWTRONICS  -  HY  GAIN  -  AMPHENOL 
-  TURNER  -  E.V.  -  SHURE  -  STANDARD  -  TEMPO.  3000  xtals  for  most  rigs. 
Rotors  and  cables.  Stereo  and  Quad  equipment  —  and  much  more.  N.P.C.  regulated 
power  supplies.  All  major  charge  cards  accepted.  Several  finance  plans  available. 
Write  for  our  latest  trade-in  listing. 

OUR  HAMS  SB  Ft  VE  YOU  ! 

Sales:    Eart   K8BHP  -  Chris  WB80HK  -  Dave  WB8T0B 
Sarvice:   Jerry  WB80HJ  -  Jerry   K8IDE 


36633  S.    Gratiot 

Mt.   Clemens,  Michigan 

(313}  791-1400 


48043 
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parade  our  city  had  seen.  Soggy  floats,  all 
but  dissolved  into  giants  amorphous  fruit 
salads,  stood  abandoned  helter-skelter,  while 
everywhere  were  bandsmen,  spectators,  and 
even  clowns  dashing  for  whatever  shelter 
they  could  find.  Trying  to  bring  order  to 
chaos,  while  braving  the  incredible  torrential 
downpour,  were  the  town's  police  and  Civil 
Defense  members.  All  was  lost,  and  the 
Twentieth  Anniversary  Celebration  of 
Rolling  Meadows,  Illinois,  was  washed  out  at 
the  height  of  the  festivities. 

But  not  all  was  lost,  for  as  the  door  to 
our  park  building  opened,  the  musical  notes 
of  a  CW  contact  were  heard,  and  on  20 
phone,  a  KL7  was  giving  congratulations  on 
the  anniversary  to  WT9RM1.  This  was  our 
town's  special  event  station,  set  up  to  bring 
added  publicity  for  both  the  town  and  our 
new  Civil  Defense  Radio  Club,  which 
sponsored  the  operation. 

We  had  an  omen  of  bad  weather  the  night 
before,  as  Doug  (WB9IDJ),  Rich  (WB9DED), 
Ken  (WB9QLD),  and  myself  set  a  record  for 
erecting     antennas,     with     incentive     and 

inspiration  being  provided  by 
an     ominous     and     rapidly     approaching 

electrical  storm.  Convinced  the  weatherman 

wasn't  fooling,  we  luckily  elected  to  set  up 

inside  the  park  HQ  building,  rather  than  in  a 

tent.  A  good  choice,  I  thought,  as  I  stood 

dripping  in  the  doorway,  for  the  operators 

were  the  only  folks  around  who  were  warm 

and  dry,  and  whose  plans  were  not  ruined  by 

the  rain. 

The  Anniversary  station  was  the  idea  of 
WB9IDJ  and  Merril  Wuerch  WN9PRB,  who 
is  the  Director  of  Civil  Defense  as  well  as  an 
Alderman  for  the  city.  Being  enthusiastic 
about  ham  radio,  and  wishing  to  establish  a 
Rolling  Meadows  radio  club,  sponsored  by 
Civil  Defense,  Merril  gave  the  go  ahead , 

A  letter  was  written  to  the  FCC  re- 
questing the  call  WT9RMI,  for  the  twentieth 
anniversary  of  /?olling  Meadows,  /Ilinois. 
Arrangements  were  made  with  the  park 
officials  for  permission  to  operate  on  park 
grounds  adjacent  to  the  parking  lot  where 
most  of  the  people  would  be,  to  provide  for 
maximum  exposure.  Special  QSLs  were 
designed    for  the  station,   and  equipment, 


Karl  (WA2KBZ)  and  Pat  md  Don  Whiting 
(baUoon  owners)  get  ready  for  test  fTight 
Note  PR  on  side  of  basket 

antenna  materials,  and  operators  were  lined 
up.  We  were  all  set  to  go  —  except  for  the 
license;  although  ample  time  had  been 
allowed,  there  was  still  no  sign  of  it,  and  the 
time  was  growing  short.  (There  is  no  such 
thing  as  applying  for  a  license  too  early,)  A 
call  to  the  FCC  reassured  us;  it  was  in  the 
mail,  and  in  fact  did  arrive  in  the  nick  of 
time. 

The  actual  operation  was  a  success,  and 
achieved  our  goals  of  both  helping  the  town 
to  spread  the  word  of  the  anniversary  and  to 
kick  off  our  new  club  —  not  to  mention 
having  a  lot  of  fun  doing  it!  A  nice  side 
effect  was  the  front  page  PR  received  in  the 
local  newspaper,  and  the  surprise  ''Balloon 
Aeromobile*'  operation.  That's  an  example 
of  one  of  the  ways  to  add  a  little  **zing'*  to  a 
club  event. 

As  our  main  operation  got  under  way, 
WB9IDJ  and  I  noticed  a  hot  air  balloon 
being  set  up  behind  our  '*shack*'.  Having  the 
same  idea,  we  approached  them  with  a 
Regency  HR-2A,  equipped  with  whip  and 
battery,  and  with  our  best  charm*  After 
presenting  our  request  to  go  up  with  a  radio, 
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QRXOM 


§. 


.  from  ham  shack  to  mobile. 
Will  be  back  on  in  a  minute. " 


.his  is  one  of  the  great  features  of  the  Atlas 
2 1 0x  /  2 1  5x,  the  most  versatile  transceivers. 
It  takes  only  seconds  to  slip  the  7  pound 
nnidget  out  of  the  AC  console,  plug  it  Into  the 
mobile  mount,  and  you're  right  back  in  the 
QSO. 

It's  only  a  midget  in  size,  but  in  performance 
the  rig  is  a  real  giant.  With  a  solid  200  watts 
P.E.P.  input  you  can  easily  work  anyone  you 


can  hear,  and  the  receiver  offers  you  the  ulti- 
mate in  sensitivity,  selectivity,  and  immunity 
to  overload. 


You  have  full  coverage  of  all  bands  (except 
10  meters,  where  coverage  is  28.4  to  29.4 
MHz).  The  Model  21  Ox  covers  10,  15,  20, 
40,  and  80  meters.  The  2 1 5x  covers  1  5,  20, 
40,  80,  and  1 60  meters. 


MODEL  210x 
or215x $649 

MODEL  220-CS 
AC  CONSOLE $139 


MODEL  200-PS 
PORTABLE  AC 
SUPPLY 

PLUG-IN 

MOBILE  MOUNT  . 


$    95 


$   44 


AMERICAN  MADE  AND  GUARANTEED  BY' 


RADIO    INC 


41 7  Via  Del  Monte    Oceanside.  CA  92054 


For  complete  details  see  your  Atlas  dealer^  or 

drop  us  a  card  and  we  'II  mail  you  a  brochure 
with  dealer  list. 

"SEE  YOUATSAROC   761' 


H 


P 


RIGHT  NOW 


is  the  time  to  order  your 


Don't  wait  until  1975  is  afl  over.  Get 
your  new  Call  books  now  and  have  a  full 
year  of  the  most  up-to-dste  QSL  informa- 
tion   available    anywhere. 

The  new  1975  U.  S.  Calibook  will  have 
over  300.000  W  &  K  listings.  It  will  have 
calls,  license  classes,  names  and  addresses 
plus  the  many  valuable  back-up  charts  and 
references  you  have  come  to  expect  from 
the  Calibook. 

Specialize  In  DX?  Then  you're  looking  for 
the  new,  larger  than  ever  1975  Foreign  Call^ 
book  with  over  225,000  calls,  names  and 
addresses   of  amateurs  outside  of  the   USA. 


United  States 
Calibook 

All  W  &  K  Listings 

$12.95 


Foreign  Radio 
Afnateur  Calibook 
DX  Listings 

$11.95 


Order  from  your  favorite  electronics  deal- 
er or  direct  from  the  publisher.  All  direct 
orders  add  75^  shipping  and  handling  per 
Calibook* 


fOR  RAOID  AMATEUR 

*'*"«!S,«t  ^a.^  a  1 1  n  a  D  MNc 

bHOC^"      1^^^  Dept.  B  925  Sherwood  Drive 


lib 


oa 


V 


Lake  Bluff,  III.  60044 


we  waited  anxiously  for  the  owners* 
decision.  Don  and  Pat  Whiting,  owner  and 
chief  pilot  of  the  Infinite  Horizons  Balloon 
Service  (Mt.  Prospect  IL  60056),  nice  folks 
thai  they  are,  agreed  and  even  became 
curious  about  ham  radio.  The  two  sports 
make  a  natural  combination.  Flying  at  an 
altitude  of  roughly  200  ft,  we  were  able  to 
make  some  long  haul  (for  Illinois  and  low 
power)  contacts,  while  enjoying  the  unique 
thrill  of  a  balloon  ride!  We  hope  to  try  this 
again  in  the  future,  perhaps  in  conjunction 
with  races. 

Returning  to  the  main  operation,  we 
worked  25  states,  including  Alaska,  and  a 
number  of  European,  Asian  and  Central 
American  stations,  including  Russia, 
Panama,  and  Mexico.  However,  one  of  the 
most  interesting  QSOs  had  to  be  the  contact 
with  another  special  events  station, 
WI9NDY,  who  was  operating  at  —  you 
guessed  it  -  the  Indy  "500". 

In  closing,  thanks  should  be  offered  to 
the  many  amateurs,  officials,  and  folks  in 
general  who  helped  to  make  this  special 
event  possible. 

WA2KBZ 


«    « 


WE'RE  FIGHTING 

INFLATION 

NO  PRICE  RISE  IN;75 


FOR  FREQUENCY 
STABILITY 

Depend  on  JAN  Crystals  Our  la^rge  stock  of  quartz 
crystal  maierials  and  components  assures  Fast 
Delivery  from  us! 

CRYSTAL  SPECIALS 

Frequency  Standards 

100  KHz  (HC  13/U) $4.50 

1 000  KHz  (HC    6/U) 4.50 

Almost  all  CB  sets.  TR  or  Rec $2.50 

(CB  Synthesizer  Crystal  on  request) 

Amateur  Band  in  FT'243 ea    $1 ,50 

4/$5,00 

80  Meter. , $3.00  (160-meter  not  avail) 

Cf7Stal8  for  2-ii»ter  Marine.  Scanners.  m\c.  Send 
forCatafog. 

For  tst  class  mail,  add  20*  per  crystal  For  Airmail, 
add  25*.  Send  check  or  money  order.  No  dealers, 
piease> 


■.     Div.  of  Bob  Whan  8t  Son  Electronics.  Inc 
2400  Crystal  Dr.  Fl   Myers,  Fla  33901 
Ail  Phones:  (813)  936  239/ 

Send  10  tor  new  catalog  with  12 
CRYSTALS  oscillator  circuits  and  lists  of 
'   frequencies  in  stock 


r 
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WIICEINQ 

DEAL 


m^ 


SEE  THE  ANTENNA   WHEEL/ 
Beam  of  Your  Choice  and  HAM  M2  for  peanuts 

WRITE  for  the  Deal  of  a  Lifetime 


POWER  PACK:  A  22  element,  high  performance, 

vertically   polarized   FM  array,  complete  with  all 

hardware,  mounting  boorn,  harness  and  2  antennas. 

A1 47-22  1000  watts  1 46-1 48  MHz 


CUSH-CRAFT 

STANDARD 

CLEGG 

ISIEWTRONICS 

ANT.  SPECIALISTS 

REGENCY 

DYCOMM 

DRAKE 

HY-GAIN 

GALAXY 

SONAR 

MOSLEY 

MIDLAND 

BIRD 

ICOM 

YAESU 

TEMPO 


KLM 
SWAN 


AND  MORE 


HAM  M2  for  only  $$$  with  Beam 
Write  for  your  deal. 


'^  AUuB     lliM  BliiUiy    of  New  and  Used  Ham  Gear 

WB    TTflnP  LAAtf£SI  onthe  EastCoast 

TT    ■■  6     1  ■  GimB  any  kind  of  Electronic  Gear. 

•^  Use  your  Mastercharge,  Bank  Americard  '^  SAVE  GAS  -  BUY  VIA  U.P.S. 


OCTOBER  1975 


165 


Gloria  Dawn  Patterson 
27046  Freeport  Road 
Palos  Verdes  CA   90274 


Busy  Hams  Benefit  Baja 


(6 


B 


uenos  dias,  mis  amigos  ...  XEIZQ/ 


portable,  San  Vicente."  Queta 
McFarland's  crisp,  feminine  voice  is  loud  and 
clear.  AM  guys  on  3855  MHz,  "The  Taco 
Net,"  eagerly  click  their  mics,  hoping  to  be 
first.  "WeWMO,  Hal,  here  . . .  greetings, 
Queta"  ...  "W6YSP,  Wes  ...  how's  the 
school  coming?"  ...  Others  greet  her:  \C 
(K6MVF),  Nick  (K6DBJ),  Mac  (WA6DTB), 
George  (W6JC),  Ed  (XE2EBE),  Aida 
(XE2BY). 

Queta    knows   our   limited    Spanish,   so 
switches:    "The   kids  are  done  digging  the 


ditches  for  the  water  pipe.  We're  ready  for 
you  . .  .  W6HCD,  are  you  there,  Nash?"  — 
Sure  he's  there!  He's  president  of  Foothill 
Chapter  of  "Flying  Samaritans,"  in  charge  of 
San  Vicente  school  construction  work. 
"Hola,  Queta,  como  esta?"  {Nash  took  a 
6-weeks  leave  of  absence  from  |PL  where  he 
works  on  Technical  Staff,  to  attend  a  con- 
centrated Spanish  course  in  Mexico.)  "We'd 
better  ask  W6RYX  if  POA's  plane  is  ready 
for  next  weekend  . . .  you  there,  Pat?" 

The  QSO  goes  on  throughout  the  evening. 
Plans  are  made  to  pick  up  tools,  parts  and 


From  left:  Nash  W6HCD,  Mrs.  Irene  Peterson  (sister  of  Pat),  Pat  V/6RYX,  checking 
through  airport  customs  vAth  Mexican  customs  official  and  two  workers  heading  towards 
San  Vicente  for  work  weekend.  People  of  Action's  airplane  3681-B  keeps  busy  most 
weekends  flying  personnel  and  equipment  as  coordinated  over  Taco  Net  and  ham  radio 
between  Mexico  and  United  States. 
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An  Authorized  Btcentcnnkal  Program  of 


IS 


YOU  HAVE  ONLY  ONE 

CHANCE  TO  CELEBRATE 
THE  BICENTENNIAL. 

DO  rr  RIGHT. 


Just  how  do  you  celebrate  a  Bicentennial? 

You  Ve  had  lots  of  practice  celebrating  Christ 
nnas.  New  Year  and  Thanksgiving.  But  there 
has  never  been  a  Bicentennial.. .and  there 
will  never  be  another.  Just  as  regular 
holidays  depend  on  people  to    ^^^^a7  ^- 
celebrate  them,  so  does  the  Bi-  ^^^^^WV^i 
centennial  And  all  the  Bicen- 
tennial commissions  and 
administrations  combined 
can't  celebrate  it  for  you  or  without  you. 
Trying  to  celebrate  the  Bicentennial  without 
a  flag  is  like  Christmas  without  a  tree.  Our 
flag  is  the  one  emblem  that  has  stood  for  our 
country  for  the  past  200  years.  So  start  now.  Ry  a 


FbtheHag 

for  mc  Bia^ntenniaL 


B. 


flag  on  your 
house,  on  your 
lapel,  and  on  your 
car  window  and 
bumper. 
If  you  have  a  flag, 
fly  it  proudly.  If  you  don*t  use  this  convenient 
order  form.  Our  publication  has  been  author- 
ized by  the  U,  S.  Bicentennial  Society  to  make 
these  hard  to  find,  highquality  flag  materials 
available  at  prices  lower  than  you  would 
expect  to  pay  (made  possible  by  the  large 
quantity  involved  with  this  national  program). 
Order  now.  Start  celebrating  our  one  and  only 

Bicentennial  today! 


AI.Horrre  Flag  Sot-  The  only  flag  set  approved  for  use 
with  tbe  gotden  Double  Eagle  top  ornament  (included), 
symbol  of  the  Bicentennial.  Heavy-duty  3  k  5  ft,  flau 
with  double-stitched  stripes,  canvas  headtng,  ^nd  brass 
grommets.  Extra-strength,  gold  steel  pole  (6  ft.,  two 
piece).  Wall  bracket,  screws,  halyard,  instructions,  and 
storage  box.  Choice  of  50  Star,  Betsy  Ross,  or 
'76  Bicentennial  Flag.  $9,95  each. 

A2,  Flag,  Without  Accessories  -  San>e  high-qyality 
3  X  5  ft.  flag  described  above,  ready  to  Ity  on  your 
pole.  $7.76 each.  Choice  of  50-Star,  Betsy  Ross,  or 
'76  Bicentennial. 

A3.  Auto  Wmdow  Sticker  —  Applies  to  inside  glass 
3x4V*  inches,  full  color.  Choice  of  50  Star,  Bfttsy  Ross, 
or  '76  Bicentennial  Flag.  $  .35  each.  Any  3  for  $1.00. 

B.  Bicentenniar  @ump«f  Strip  —  Blue  and  White  stars. 
Red  and  White  stripes.  S  .50  each. 

C.  Bicsntsnnial  Lapel  Pin  -  Enameled  in  fuH  color. 
Indtvidually  gift  boxed.  S  1.00 each. 


^*  LJi^    Send  order  to: 
^:V|^^^Bi  73  Magai^rne 
(■^^^^^OH  c/q  U.S.  Bicentennial  Society 
W^pJHr^   First  and  Mam  Streets 

Quann[y 

COl! 

'T^>  J"*       Richmond,  Virginia    ^^A\^ 

»iUf 

iftff  ■9it 

A1.  Home  FlagSetfsJ  @S9.95 

A2,  Flag  withoui  Accessories  @  S7.76 

A3   F lag  Window  St ick«r(s)  @S    35<aoy  3  for  SM 

6,  Bfcentenmat  BumDer  Striplsl   -  i  .50 

C.  Bicentenni^i  l..ap«i  PinliJ  ^S1  00 

P^Ostage  Sf^d  Handlmgl 

S   SO 

Endowed  \%  mv  check  or  monev  order 

for  $ 

Name, 


Address 
City 


State 


2ip, 


Residents  of  Virginia  add  4%  sales  tax. 

Please  make  checks  payable  to  U.S.  Bicentennial  Society. 


i 
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medic ines*  Dates  are  set  for  work  weekends. 
You'll  find  these  hams  here  most  every 
night  Think  of  the  time,  fuel  and  expenses 
saved!  Hurray  for  amateur  radio!  Queta's 
using  a  donated  rig,  an  antenna  built  by 
Nash  and  the  rig  tuned  and  serviced  by  Pat. 
This  amateur  radio  station  is  the  only  means 
of  communication  for  efficiently  bringing 
down  proper  equipment  and  manpower. 
Through  its  use,  San  Vicente  has  a  school 
and  a  water  system  built  to  U5.  standards. 
The  4000  feet  of  plastic  pipe  were  laid  in 
ditches  dug  by  boys  from  the  school,  under 
Quota's  supervision. 

It's  gratifying  to  see  73  Magazine  spread 
its  horizons  to  include  more  than  technical 
data  from  amateurs^  I  agree  with  Wayne,  our 
ham  guys  are  gutsy!  I'll  bet  most  of  you  are 
involved  In  some  philanthropic  endeavor 
right  now.  When  you  have  an  eyeball  with 
your  group,  aren't  you  amazed  at  the  many 
skills  of  hams?  If  you're  not  a  flyer  yourself, 
most  likely  the  fellow  beside  you  is  —  or  a 
boater  —  a  photographer  —  or  motorcycle 
buff.  I've  learned  a  lot  about  hams  while 
sharing  a  cup  of  coffee,  a  pot  of  chili  at  a 
picnic  or  a  swap  meet.  A  gal  doesn't  have  to 
send  CW,  or  read  a  schematic,  to  talk  their 
language.  And  what  a  mixture  of  talents .  . . 
intellects  . . .  with  the  sincere  desire  to  help 

others! 

Just  mention,  for  instance,  a  mission  to 

Mexico  coming  up  in    Baja.  The  engineer 

drawing  the  diagram  on  his  napkin  suddenly 

stops.  The  photographer  quietly  lays  aside 

his  viewer  and  slides.  The  pilot's  story  is 

cancelled-  ^*What  can  we  do  to  help?''  **Does 

your  plane  have  an  extra  seat?*'  There's  a 

couple  of  active  hams  in  Southern  California 

who    win    quickly    get   you   involved;  you 

heard  them  on  the  Taco  Net,  but  let*s  get  a 

little  better  acquainted  with  them, 

Nash  W6HCD  has  been  an  active  ham  for 
many  years.  You  couldn't  count  the  number 
of  hours  he  spends  in  the  shack,  shuffling 
notes,  coordinating  projects,  contacting 
pilots  and  hams  re  Mexico  trips.  ''You'd  be 
surprised,"  he  says,  **how  many  pilots  are 
hams,  and  how  many  hams  hold  highly 
skilled  jobs.  Yet,  busy  as  they  are,  they 
answer  yes  when  I  need  a  landscape  layout, 
architectural  design,  water  analysis  or  just 
plain  labor/' 


Queta  McFarland,  left,  and  workers  smile  as 
Boh  Carhinier  brings  in  huge  flow  of  water 
from  newly  installed  well  at  San  Vicente, 
Baja,  Mexico  -  made  possible  by  amateur 
radio  operators'  coordination  between 
Mexico  and  U.S. 

■ 

Pat  W6RYX  got  his  amateur  license  at  age 
15-  Now  he's  executive  director  of  "People 
Of  Action/'  a  non-profit  group  which  owns 
a  twin  Bonanza  airplane.  Pat  tells  us:  "POA 
simply  means  weVe  a  bunch  of  people  who 
believe  in  action;  in  fact,  our  slogan  is 
^serving  others  worldwide.'  We're  a  tool  for 
a/f  organizations.'* 

These  two  have  now  completed  the  QSO 
by  setting  a  firm  date  for  a  work  weekend  in 
San  Vicente.  Should  we  go  along?  You  have 
to  get  up  before  the  sun,  to  be  on  time  for 
3681 -B's  departure*  We  clear  customs  at 
Tijuana,  then  40  minutes  later,  our  ETA  is 
confirmed  as  we  sight  the  ham  antenna 
above  the  school  grounds.  Making  a  pass 
over  the  village  to  announce  our  arrival,  Pat 
carefully  descends  over  the  hill  at  the  end  of 

the  runway  and  lands  **on  the  numbers"  of 
the  short,  bumpy,  dirt  strip  of  1900  ft.,  only 
3/4ths  of  which  is  usable. 

Work  starts  right  after  Queta's  refresh- 
ments. Pat  and  Nash  get  busy  on  the  rig 
replacing  the  flat  final  tubes  with  some 
donated  by  Nash.  They  check  the  frequency 
calibration  with  Pat's  General  Radio  fre- 
quency counter  model  1192-B;  tune  the  rig 
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The  best  amateur  SSTV 

equipment  was  the  Robot 

Model  70B  Mom'tor  and  80A  Camera 


Now  it's  the  Robot  Model  300  SSTV  Scan  Converter 

It  afso  accepts  amateurstandard  SSTV  audio  tones  in  the 
same  range  and  converts  them  to  TV  standard  video  signals 
capable  of  being  reproduced  on  any  closed  circuit  monitor  or 
home  set. 

Subject  matter  no  longer  needs  to  be  stationary  either  since 
the  300  ''grabs"  and  stores  one  TV  field  (1/60  second)  thus 
freezing  moving  scenes. 

Model  300  Scan  Converter . . . , SI, 295 

RCA  Closed  Circuit  Camera .$    260 

Setchell-Carlson  Monitor ..,,..., .,,,.,*    225 


Our  new  Model  300  Scan  Converter  offers  a 
complete  new  dimension  to  amateur  SSTV: 
commercial  TV  picture  quality  on  amateur  SSTV 
operation. 


The  Model  300  offers  both  fast-to-sfow  and  slow-to-fast  scan 
conversion  capabilities,  and  is  able  to  generate  and  to  accept 
either  128-line  or  256-IJne  SSTV  pictures.  The  Model  300 
accepts  standard  TV  video  signals  from  a  TV  camera  or  other 
video  source  and  converts  them  to  amateurstandard  SSTV 
audio  tones  in  the  accepted  range  of  1200  to  2300  Hertz. 


Our  popular  Model  80A  Camera  and  70A  or 
70B  Monitor  will  continue  to  be  available. 

Because  of  the  many  thousands  of  Robot  SSTV  units  now  on 
the  air^  and  their  reasonable  price,  we  feel  many  amateurs 
win  continiie  to  choose  this  economical  way  to  get  m  on  the 
fast  growing  amateur  SSTV  activity. 

Model  70A  Monitor $345 

Model  70B.  Sin-I  SSTV  Monitor 
with  built-in  fast  scan  vtewfinder 
and  oscilloscope $445 


Model  80A  Camera 


$345 
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Please  send  me  the  following: 

Complete  descriptive  literature  on  the 

Model  300  Converter         □  Model  70B  SSTV  Monitor 
Model  80A  SSTV  Camera         Q  Model  300  Converter 


Name, 


Call 


Address. 


City. 


State 


Zip 


ROBOT  RESEARCH  INC 

7591  Convoy  Court 
San  Diego,  CA  92  111 

Ph.  (714)  279-9430 


I 
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I 
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I 
I 
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San  Diego's  Town  &  Country  Hotel  hosted  July*s  Colegasy  Amigos  Breakfast,  where  200 
hams  met  to  discuss  cooperation  between  Mexico  and  US,  Shown  above  with  VHF 
Engineering  2  meter  repeater  display  for  Ensenada  Amateur  Radio  Club  XE2EBC, 
ieft^to^right,  Father  Ryan  W6HBP,  Pat  W6RYX,  Earl  K6SMT,  AI  XE2AVG,  and  vAth 
microphone,  Fred  W7VQQ  observing  operation  of  the  repeater.  "Dos  Metros  Amigos'^ 
will  participate  in  Mexican  fiestas,  where  American  hams  can  share  the  use  of  the 
Ensenada  repeater. 


using  his  Bird  -  43  Watt  meter.  Then 
contact  is  made  with  Mexican  hams  for  any 
emergencies*  Meanwhile,  Bob  Carbinierj 
engineer  for  Waterworks  &  Utilities  Div.  of 
LA.,  loads  supplies  into  the  truck;  Leonard 
Shortly  nd,  Assoc,  Harbor  Planning 
Coordinator  for  L*A.  steps  on  the  gas;  and 
they're  gone  for  the  day.  They'll  check  the 
flow  of  water  From  the  gas  driven  centrifugal 
pump,  connect  the  pfpc  and  storage  tank. 
Volunteers  from  San  Vicente  listen  carefully 
as  they're  taught  how  to  lay  the  pipe  and 
finish  the  work  necessary  before  our  next 
trip  down, 

I  take  my  camera  and  notebook  to  record 
the  story.  The  school  portrays  the  results  of 
many  Americans  who  have  left  personal 
pleasures  and  families  behind,  to  help  repair 
generators^  set  up  a  clothing  shop,  donate 
supplies,  etc*  There's  a  small  fence  around 
one  dormitory  —  installed  by  kids  from 
Nash's  church  one  weekend.  You  can  feel 


their  pride  as  I  snap  pictures  and  talk  to  the 
natives  . . .  But  daylight  ever  ends  too  soon; 
night  is  at  hand;  no  more  pictures;  work  stil! 
undone,  There*s  always  more  work  than 
personnel! 

Darkness    brings    a    weary,    dirty    and 

hungry  crew  to  Queta's.  Did  you  ever  eat 
**cactus  burgers?'*  Mmmmm  .  ,  ,  served  with 
minudo  soup,  frijolis  and  topped  off  with 
hot  apple  pie  —  an  American  flourish  learned 
from  Queta's  late  husband,  Tico,  A  call  from 
the  ham  shack  indicates  stateside  hams  are 
inquiring  as  to  our  safe  arrival.  While  the 
**Taco  Net'*  is  in  progress,  a  few  of  us  are  off 
to  attend  an  all  night  fiesta,  invited  by  one 
of  the  workers  to  his  wedding  party.  Here, 
too,  like  the  day  itself,  the  night  passes 
much  too  quickly- 

These  work  weekends  in  Baja  are  the 
finishing  touches  of  projects  that  germinate 
over  the  ham  frequencies.  Most  weekends 
Pat    keeps    3681 -B's    luggage   space  loaded 


170 


73  MAGAZINE 


TPL 
RP  power  aipplifiers 


tpaycost 


a 


...but 


tl^cy'rc  worti;  a 

lot  ipore 


Even  with  thousands  of  amplifiers  in  use, 
our  one  man  repair  department  spends  no 
more  than  four  hours  each  week  doing 
repairs  and  modifications*  .  .  the  rest  of 
his  time  is  spent  making  sure  the  ampfifiers 
that  are  shipped  won't  come  back  for  him 
to  repair. 

Because  of  our  extra  attention  to  quaf- 
ity  control  our  amplifiers  are  specified 
by  more  government  agencies  and  pri- 
vate organizations  than  any  other  product 
of  its  type. 

Our  product  line  is  the  only  one  chosen 
by  many  major  two-way  radio  manufac- 
turers for  use  with  their  products. 


Our  Quality  Control  department  rejects 
almost    as    many    parts  as  they   accept. 

Our  engineering  staff  not  only  designed 
our  products,  but  also  were  instrumen- 
tal in  the  development  of  RF  Power 
Transistors. 

The  TPL  package  has  been  imitated  by 
many  competitors,  BUT  NEVER  DUPLI- 
CATED, because  it  costs  more  to  make 
a  quality  product. 

For  prices  and  specifications  pfease  write 
for  our  Amateur  Products  Summary. 

FCC  type  accepted  power  amplifiers  also  available.  Please  call 
or  write  for  a  copy  of  TPL  s  Commercial  Products  Summary, 


TPL  puts  more  in.  .  .so  you'll  get  more  out! 


COMMUNICATIONS    INC, 

13125  YUKON   AVENUE/  HAWTHORNE.  CALIF.   903$0/(213)  6r9-0131 
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mm 


YOUn  HAM  TUBS 
HeAPQUARTSRS 


f 


TUBES  BOUGHT,  SOLD  AND  TRADED 

SA  It  S'?'?      HIGH  SSS  FOR  YOUR  TUBES 

MONTHLYSPECIALS 


2K25 

$  28.00 

3'500Z 

42.00 

3-lOOOZ 

1 20.00 

4-1 25A 

42.00 

4-400A 

45.00 

4CX250B 

24.00 

4X1 50A 

19.00 

572  B 

18.00 

6146B 

$  4.25 

6360 

3.75 

6883  B 

4.50 

6939 

9.00 

811A 

5.00 

813 

18.00 

7735A 

38.00 

8236 

22.00 

BRAND  NEW****FACTORY  GUARANTEED 


TOP    BRAND    Popular    Receiving  Tube  Types. 

BRAND    NEW  75%+   Off    List* Factory  Boxed. 
FREE  LIST  Available  -  Minimum  Order  S25. 


COMMUNICATIONS,  Inc. 

2115  Avenue  X 
Brooklyn,  NY   11235 
Phone  (212)  646-6300 


SERVING  THE  INDUSTRY  SINCE  1 922 


with  repaired  rigs,  antennas  and  parts.  Nash 
also  encourages  nurses,  doctors  and  workers 
to  cover  short-distance  villages  by  car  (a 
good  excuse  for  use  of  the  portable  rig!). 
They  drive  many  miles  from  Southern 
California  to  Tijuana,  Guadalupe  Valley,  El 
Testerazo,  Ensenada,  San  Vicente,  Colnett 
and  other  small  villages, 

"Well,  we  must  go  . .  .  can't  get  in  too 
late."  {There's  one  in  every  crowd!)  The 
ham  shack  gets  straightened,  operation 
manual  updated,  tools  loaded  in  the  air- 
plane. All  passengers  settle  deep  into  the 
comfortable  seats,  as  wc  dip  our  wings 
farewell  to  San  Vicente.  Another  mission  to 
Mexico  is  completed  . , .  thanks  to  the 
miracle  of  two-way  radio,  and  to  the  active, 
aggressive  and  astounding  amateurs  we  call 
"hams." 

...  PATTERSON 

/f  you  want  to  get  involved  in  some  of 
this,  fiere's  wtiere  you  can  get  information: 
Pat  Patterson,  "People  of  Action",  P.O.  Box 
2352,  Pal  OS  Verdes,  CA  90274;  phone  (213) 
547-7379.  -  Ed. 


JAAff^  ELECTRONICS 


p.  0.  BOX  822 

LOGIC  PROBE 


BELMONT.  CALIFORNIA  94002 
(415)  592  8097 


TTIOit    (Mf!    indHplntlbJe   itl  tIDutll*  ihQoKnf 

\Q^%  t«rrH»m  TTL.  DTL.  HTL,  CMOS  »T 
deiivvt  the  pfwwf  \\  nccHdi  Id  ofw Jlcdirccllir 
alt  at  thf  cucuit  uforier  ici.1,  drjiAiinB  «  itAT\\ 
10  rnA  rnt«.  h  ui«i  «  MAMS  r««dout  ro 
tidicate  ifiv  af  ih*  1oHDiiirin>g  itatn  by  tt)t«t 
ivmbol*  iHll-r  ILOWl-Q  iPliiSEI-P  Th* 
P*4b*  cm  dslecl  hNiqh  frRfuvnor  pu^wii  fo 
4t  MHzL  It  CM  1  b*  iiud  Jt  MQS  )«v#h  ei 


v> 


V 


$9.95  Per  Kit 


5  VOLT  1  AMP    T2  L  SUPPLY 


5 VOLT  t  AMP 
T'LaJPPLY 

ThU  n  t.  (Tifidard  TTt  pOWSi  lupt^iv  M^ing 
Eti«  wtM  Known  LM309K  i«|)U[i}tor  IC  tO 
ptovidt  1  Msliid  T  AMf^  at  curfvnt  it  %  tdlti. 
W#   tfy   tfl   mniie  thimg^  tew   fw   vol*  |H|^ 

iQC,  tticluding  iTw  h«rdwflre  tor  brH^ 


^ 
^ 


5o 


$9.95  Per  Kit 

PLASTIC  INSTRUMENT  CASE 


V 


Thtift  CHH  irc  fifM  qujiitv  unin  mfde  by  t 
GarnnjMi  itiinMf aclm  trii(|t  Itrrti  which  frt  to  Iht 
f]iffl#ntidm  of  OUT  OVM  ^nd  COUNTER  ha 

bi1Tti4«f  EkC4l>«nl  Ipf  fnany  otH'n  tHDje^t 
«  wtii   DEinmtioni  r'  x  3  1  B"  r  5  7/6", 


$5.95  Per  Case 


DIGITAL  VOLTMETER 


wilfr  a  5^  full  iC^ir  |cii;:uri.rv  It  ft  |»iivd 
*ro«nri  ihe  Silicotiiii  LDMO,  LD1t1  QVM 
dhip  i0f  Tfiv  wQUrtt«t»r  usfli  MAN 7  twidfluli 
f  ^'  hii^]  to  pfovid*  A  highl'v  reM|disl«  dii 
ptdiV  Th*  yflif  m)ua<P«  th*  tolkfiWirq  vuiqalv 
•<9ilaipl.  t3.  '(2.  S  Tht  unit  cxM-Dtt  com 
ntel*  imlti  nil  CDfrqHamrfitt  to  Uuild  tttr  unit 
piciuMid  It  ih«  left,  tb«T  »i«Cflmpt«TP  DVM 
)b»  pawDt  lupE^lv 


$39.95  Per  Kit 
DIGITAL  COUNTER 


$29.95  Per  Kit 
ONE  KILOBYTE 


RANDOM  ACCESS  MEMORY 


unTWTf*!  wftit  dut  can  Ik  tried  m  jilrrHMt  tnv 
nuadCdrnualer  from  «  HOME0REW  to  an 
ALTAlR  BaOO  li  uim  in  irrjy  of  2102  1  k  k 
I  i^PC  f  mdofn  a««tt  rtwmof  ib  to  pructuc* 
«  1034  s  %  nwriKTV  ci(iftici»ld>lt  wttti  mofl 
itmdaf^i  mH3ipoorn{Kifte>  ivt^vn^  MR*  {VD«Jd» 
PWCfVlttirup  Ijom   th«   iUl^r   Itiw  ftfiij*   wfrdOt 

t^ic  card,  to  hn?  quilitv  low  i3fa<<lii  lOCkct^ 
td  Itlt  tighi  ?102'f  W»  i!««ti  irt£lud#  nmin( 
and  iMTtulumn  t7yD»j  Ci{»Kitor 


$69.95  Per  Kit 


Thii   rf   1   4  digit  coyntfr  unfi  Mtii^  will 
ccMni  uici  ta  9>n9  md  iHfen  g^^rid*  an  oiw#i 
ri<^  pulfc    II  cL  |Rt«t  affound  ifir  Mcrtr»4i 
HK^OQT  d^<t|il  CDuntur  chip    Tlw  untl  p«t 

loi-rrii  the  foUoiwing  functiont;  Count  Input. 
RESET  Late**,  Ov«r1lowv  The  countsr  c^p<r 
atB  yp  TO  7^  kHz  Th«  counter  it  *n  ideal 
grtit  t^bc  ii$«d  Mt  a  fi«(|t«tKv  coi^m .  «hrf » 
tlw  o«#v  rxtia  comptxtanu  n»gda3  wuouid  be 
a  timttuse.  diviGler  chiiin  untf  flit*  Tn*  umt 
tipqwim  fiV.  and  -1JV  Thip  uniT  comes 
cornptBiP  ai  thou^  wi  rhe  tvit  Ivu  power 
uipoiv 
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7- Segment  Readout 
12-PIN  DIP 


Three  digits  with  rfght-hand  decimal 

Plugs  Into  DIP  sockets 

Similar  to  (LITRONIX)  0L337 

Magnified  digit  approxidtately  .1" 

Cathode  for  each  digit 

Segments  are  parallel   for  multiple 

operation 
5-10  Mft  per  segment 
EACH  SI. 75  ^   (1?  OIGITS)   S6.00) 


* 


RCA  Numitron 

EACH $  5.0O 

SPECIAL:  5  FOR  $20.00 

DR2010 


MOS  MEMORY  2102-2 

10Z4  Bit  Fully  Decoded  Static  MOS 
Rar^doffl  Access  Kemory 

-fast  access  650ns 
-fully  TIL  compatible 
-n  channel   silicon  gate 
-single  5  volt  supply 
-tri -state  output 
-1024  by  1  bit 
-chip  enable  input 
-*no  clocks  or  refreshina 
required 

Brand  New  Factory  Parts 

16  PrN  DIP     Each  $5.00 
8  for  S34.95 


m 


Power  Supply  SPECIAL! 

723  DIP  variable  regulator  chip  1-40V, 
+  or  -  outputs  150  MA  lOA  with  exter- 
nal pass  transistor— with  diagrams  for 
many  applications- 
EACH  SI, 00  10  FOR  $3. 95 


5001  Calculator 

40-Pin  calculator  chip  will  add,  sub- 
tract*  rrultiply.  and  divide.  12-ciigit 
display  and  calculate.  Chain  calcula- 
tions. True  credit  balance  sign  out- 
put. Automatic  over-flow  indication. 
Fixed  decimal  point  at  1,  2,  3.  or  4. 
Leading  zero  suppression, 
data  supplied  with  chip. 

CHIP  AKD  DATA,.., ONLY 

DATA  ONLY  (Refundable). 


CocnpTete 

$2.49 
SLOO 


5002  LOW  POWER  CHIP  AND  DATA    S12.95 


High  Quality  PCB 
Mounting  IC  Sockets 

8-PIN,  14-Pin,  16-Pin  and  24-Pin  f^CB 
cnounting  QNLY--no  wire  wrap  sockets. 


8-Pin- 


•  •.•^      t  (.C^ 


14-Pin, ., ..-..$  ,26 
16-Pin. ...-<..$  .30 

24-Pin ...,$  ,75 

40-Pin ,,.$1.25 


All  IC*s  4re  nvkt  and  fully  testied.  Leads 
are  plated  with  gold  or  solder,  ordars 
for  S5*0Ct  or  msT^  will  b«  shipped  ^r«pflid 
Add  $  -55  for  hawiiilng  and  po^tAgo  for 
CBftll^?  Qrdersj  residenits  of  California 
add  sales  tan-  IC  orders  are  aliipped 
within  2  workdays — kit»  are  ehippftd  with- 
in 10  days  of  receipt  af  order.  $10,00 
minimum  on  C^O.D.*s. 

Mail  Orders  to;   phone 
P.O.  Box  41727 

Sacramento,  CA   (916)  334-2161 
95841 

BRBVLOn 


Money  back  guarantee 

on   ail   goods! 


1 


Dale  Trimmer 


-12  turn  trimpots  which  plug 
into  a  DIP  socket 
-SK  and  ZOOK 


IP 


-4  leads  spaced  ,3"  x  ,2" 
Each  SI. 00  10  for  $S.95 


1000  MHz  Counter 

11C05  Fairchild  imt  Divide  By  Four 

-OC  to  1000  l^z  operation 

-AC  or  DC  coupled 

-Voltage  CQinpensated 

-TIL  or  ECL  power  supply 

-50  ohm  drive  output 

-Lead  compatible  with  Plessy  SP613 

*Trut  and  complement  ECL  outputs 

-14  pin  DIP 

-Data  and  application  notes 

Each  S49.9S 


MV50  Red  Emitting 
10-4  MA  0  2V 


MV5024  Red  TO-ia 
High  Done 


MV106  Vi 
S-7  MA 


sible  Red 

^  2V 


LED's 


$  .£0 
10  FOR  $LZ5 


$  ,35 

10  FOR  $2,95 


%  .30 

10  FOR  $2,50 


CMOS 


CD4001 
CD4002 
CD4011 
CD4012 


.45 
.45 
.45 
.45 


CD4023 

74C20 

74C160 


$   .45 

.65 

3.25 


25K  Trimmer 

PRINTED  CIRCUIT  BOARD  TYPE 
EACH  £.20  10  FOR  $1.50 


Rectifiers 

VARO  FULL-HAVE  BRIDGE 


VS&47 


2A 


600V 


$1.10 


MR810  Rectifier       ^^V     lA       S.IO 


3'Amp  Power  Silicon  Rectifiers 

MARKED    EPOXY   AXIAL   PACKAGE 
PRV 


100*,.., 
200. 
400. 
600, . . * 


r*   #,  «   ^  *  « 


»  4    *    *    * 


PRICE 

.$.10 

.15 

.18 

.23 


PRV  PRICE 

800 $.30 

1000 40 

1200 50 

1500. .  *  #  i.    .65 


DIOOE  AI^RAV  10-lNgi4  Silicon 
signal  diodes  in  one  package.  20 
leads  spaced  .1";  no  comnon  connec- 
tions, 

EACH. .,..$.29 
10  FOR  $2.60 


7400 

741100 

7401 

74H01 

7402 

7403 

7404 

74H04 

7405 

7406 

74oa 

74H08 

7410 

7413 

7417 

7420 

74L20 

74H20 

74H22 

7430 

74|t30 

74L30 

7440 

74H40 

7442 

7447 

7450 

74^50 

7451 


,20 
,30 
.20 
.25 
•  25 
.25 
.25 
.30 
.30 
.40 
.30 
.30 
.20 
-75 
.40 
,20 
.30 
.30 
.30 
,20 
.30 
,30 
.20 
.30 
1.00 
1.50 
.20 
.30 
.20 


74K51 

7453 

7454 

74L54 

74L55 

7460 

74L71 

7472 

74L72 

7473 

74L73 

7474 

74e74 

7475 

7476 

74L78 

7480 

7483 

7489 

7490 

7492 

7493 

7495 

74L95 

74107 

74145 

74180 

74193 

74195 


.25 

.20 

.20 

,25 

.25 

.16 

.25 

.40 

.60 

.35 

.75 

.45 

.75 

.80 

.55 

-70 

*50 

*70 

3,00 

1.00 

,65 

1,00 

4  65 

1.00 

.35 

1,25 

1.00 

1.50 

.65 


7400   Series 


DIP 


Special  811-   Hex  Inverter 

TTL  DIP  Hex  Inverter;  pin  interchangeable  with  SN 
7404.  Parts  are  brand  nevir  and  branded  Signetics 
and  marked  "811.^' 

EACH    $   .16     [f^^f 
DATA         10  FOR     1.50      oil 
SHEET       100  FOR   14.00 
SUPPLIED     1000  FOR  110.00 


ww?^ 


1  AMP  RECTIFIER 

EACH  S   .15 
SALE     10  for  SKOO 


1M007     IKV  PRV 


r 


r 


i 


MAN  4  7-Segment.  0-9  plus  letters. 
Right-hand  decfn^il  point.  Snaps  in  14- 
pin  DIP  socket  or  Molex.  IC  voltage  re- 
quirements. Ideal  for  desk  or  pocket 
calculators! 


EACH  $!.Z0 


10  OR  MORE  SI. 00  EACH 


CD-2  Counter  Kit 

This  kit  provides  a  highly  sophisticated  display 
section  module  for  clocks,  counters,  or  other  nu- 
merical display  needs.  The  unit  is  ,8"  wide  and 
4  3/8'^  long,  A  single  5- volt  power  source  powers 
both  the  ICs  and  the  display  tube.  It  can  attain 
typical  count  rates'  of  up  to  30  HHz  and  also  has 
a  lamp  test,  causing  all  7  sepients  to  light.  Kit 
includes  a  2-sided  (with  plated  thru  holes)  fiber- 
glass printed  ci  rciil  t  board,  a  7490,  a  747S,  a 
7447,  a  DR2010  RCA  Numitron  display  tube,  complete 
instructions,  and  enough  MOLEX  pins  for  the  ICs... 
NOTE:  boards  can  be  supplied  in  a  single  panel  of 
up  to  10  digits  (with  al  1  interconnects);  there- 
fore ,  when  ordering*  please  specifj^  whether  you 
want  them  1  n  single  panels  or  in  one  multiple 
digit  board.  Not  specifying  will  result  In  ship- 
ping delay, 

COMPLETE  KIT  ONLY  $10,95 
FULLY-ASSEMBLED    tw^  ^  — ,^^a  Li  j 
UN  IT  $15  f^n      T  ^-  »«  Jf?r:^>w  \ 


00 


;;.      L^-,* 


Boards  supplied  separately  ^  $2.50  per  digit. 


L    I    N    E    A    R    S 

NE555  Precision  timer , .90 

N£5^  Phase  lock  loop  OIP —  ...,,..*.  2.95 

NE561  Phase  lock  loop  DIP.,.,. ^. 3.00 

KE565  Phase  lock  loop ,2,95 

NE5S6  Function  generator  TO-5 ,  3,50 

NE567  Tone  decoder  TO-5 ,,,.., , .  *  3.50 

709  Popular  Op  Amp  DIP...... 4  0 

710  Vol  tage  comparator  DIP. 60 

711  Dual  comparator  DIP,... .., 45 

723  Precision  voltage  regulator  DIP I.  00 

741  Op  amp  T0-5/HINI  DIP, , , 4  5 

748    Op  Amp  TO-5 * «.,.•. ••,.,.   .80 

CA3018  2  Isolated  transistors  and  a  Darling- 
ton-connected transistor  pair......  I. 00 

CA3045  5  KPN  transistor  array. , , , 1-00 

LHIOO  Positive  DC  regulator  TO-5, ••,,.  1,00 

LM105  Voltage  regulator,.*..* .• 1.25 

LM302  Op  Amp  voltage  follower  TO-5 ,  1,25 

LH308  Op  Amp  TO-5 ,,, ....,.,.,,,,  2. 00 

LM309H  5V  200  HA  power  supply  TO-5 1,00 

LM309K  5V  lA  power  supply  module  TO-3 ,,  1,00 

LH311     CoRiparator   Mini.. ...«*.•...... *,  1.75 

LK370     AGC  amplifier -,  1.75 

LH36Q     2-Watt  Audio  Amp,,,**........ 1.7  5 

LM1595  4-Quadrant  multiplier.*... 1.70 

MC 1 53qT  Op  Amp .•*•«**..#.***.,■.«*....«***•.  l,J3 
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And,  well  promise  you  only  one  thing.  The  most  adventurous  vacation  you  have 
ever  experienced-  Hop  aboard  our  schooner  for  10  sunfilled  days  and  moonlit  nights, 
A  congenial  group  of  shipmates  now  forming  and  setting  their  heading  for  Saba, 
Grenada,  St.  Lucia,  Guadaloupe.  And.  Dutch  St,  Maarten,  And,  French  Martinique, 
Explore  pink,  white  and  black  sand  beaches.  Scale  the  cliffs,  climb  a  volcano,  prowl 
old  forts  and  quaint  towns.  Hoist  the  sails,  take  a  turn  al  the  wheel  or  feet  on  the 
rail  and  let  us  do  the  work.  Then  limbo  to  a  steel  band  and  fall  asleep  under  a  star 
spangled  Caribbean  sky.  Share  from  S25(X  If  you  have  the  spirit ..  .come  Windjamm  in', . 
a  true  life  adventure.  This  coupon  will  bring  you  a  full  color  adventure  brochure. 

SPECIAL  HAM  DISCOUNT 
Send  me  your  color  brochure  on  10  day 'barefoot'  vacations  from  $250. 

Name . 


Atldreiis 


Cilv 


Siute. 


Zip 


Windjammer  Cruises. 

Post  OHice  Box  1 20,  Dept  00.  AAiomi  BeocK  Fbrido  33139. 


Round  the  world  cruise 


n 


Moctodvontare  head  on ! 

Rapa, Tahiti,  Moorca,  Galapagos, 
Zanzibar,  DeviFs  Island,  Madagascar, 
Martinique,  Sannoa.Tutuila,  Danger  Island 

aboard  the  world  famous  motor  sailer  Yankee  Trader. 


On  December  tO,  1975  you  can  share  one  of 
the  nnost  exciting  experiences  in  the  world.  6 
adventurous  months  prowling  the  world's  most 
unusual  ports.  First  come  .  . .  first  served.  VWite 
now  for  information  on  adventure  that  won't 
stop. 


SPECIAL  HAM  DISCOUNT 


Name 


Address 


Cttv. 


State 


Zip 


Windjammer  Cruises. 

Post  Office  Box  1 20.  Dept,  00,  Miami  Beach,  Florida  331 39. 


'^ 


^ 

( 

t 


' 
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ROHN  manufactures 
towers  that  are  designed  and 
engineered  to  do  specific  jobs 
and  that  is  why  we  have  the  FOLD- 
OVER  TOWER  .  .  .  designed  for  the  amateur. 
When  you  need  to  "get  af  your  antenna  just  turn/ 
the  handle  and  there  it  is.  Like  other  ROHN  big 
communication  towers,  they're  hot  dip  galvanized 
after  fabrication  to  provide  a  maintenance  free. 
long  lived  and  attractive  installation.  ROHN  towers 
are  known  and  used  throughout  the  world  ...  for 
almost  a  quarter  century ...  in  most  every  type  of 
operation.  You'll  be  in  good  company.  Why  not 
check  with  your  distributor  today? 


ROHN 


® 


MANUFACTURIMG 


DtVISfON  OF 


P.O.  Box  2000/  Peoria.  III.  61601 
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ICOM 


ICOM 


lA 


ssS. 


lJ.J 


t'«ii^  <■"-""" 


SPECIAL 
UMITED  QUANTITY 

VARITRONIC'S 
AS-2HG 

5/8  2  HHER 
GROUND  PLANE 

3.5  db  GAIN 


$100.00  FREE  MERCHANDISE 

with  pirchoset  0¥w   UOO  "" 


.00 


$50.00 
FREE  MERCHANIHSE 

with  purchases 
over  $400.00 


wmmQ 


ITCOR^ 


S25  00 
FREE  MERCHANDISE 

with  ptnhoses 
over  $200.00 


^Af[f^ 


fDS 


REGULATED 
POWER 
SUPPLY 

4  AMP 
6  AMP  MAXIMUM 


95 


low  in  -  7  0W  out 


SSBr 


l» 


tx 


/•, 


Jj*. 


Uf* 


■  •«< 


-.«  «•»' 


22  CKANNa 
2-Mn£l  FM 
10  WAHS 


ONLY  (249.00 


HEADY  TO     1 

94/94 

GOON:     2 

34/94 

3 

22  SZ 

4 

2S/^ 

5 

S?/52 

2  METER  AMPLIFIERS 


|1 39.95 

2  M10  -  70  L 


THE  GROWlNe  UNE  OF  SCS  AMPIIHERS 
INCLUDE  THESE  NO  COMPROMISE  fEATtlRES: 

Comptettiv  Sofrtf  SlBtt  fro^dfeand  Desi^  tt«j(Uif«  Ho  R«nimiit 
AfTQu  Bdnd  Selectibte  Bw^nng  For; 

Clan  CHigh  Powor  FM  At  Ptak  EffwWrtcv 

Clui  A  B- Li  near  for  SSB  or  Low  Powar  FM 
jncraasfld  T  B  D&lay  for  SSB/CW  Opfirution,  Fully  VSWR  and  Rev&nn 
Voltage  Protsctsd.  One  Year  Wnrranty  on  Entire  Amp  lifter    Under  On* 
OB  Inieruon  Lorn  ifi  FUaive. 


.<»<^ 


i-^ 


c>p*^;>vv^^o\^:i.,,\**' 


TOUCH  TONE  PAD 

$34.35 
VEGA  BEEP  BOX 


Siif  ContMiAd 


1Z  ^ttofi  Tel  TtJt*(#i 


■i 


1  WAH  =  25  WAHS  OUTPUT 


L^~ 


$49.95 


Ativmblul 


AN  AMPUFIER 
FOR  YOUR  HAND-HELD 

Carrier  OpftratMJ  Eaiwf  C«n  Be  Dri¥vn  fmrn 
too  mw.  Ho  Tufiinf .  Output  S9>ori  Circuct 
Pfotficted.  E»y  to  InHaM  lb  Opera  ta. 


VbISAS  raiiio 

1108  so.  3rd  STREET  •   LAS  VEGAS,  NEVADA  89101 

Clall  or  Writ*:     Noftti,  W7IUC       702-382^1305 
ORCIER  UNDER  $100  ADO  $2.Sa  FOB  SHIPPING  &  MAMDUNG  . .  .  NEVADA  BESIOEI^TS  ADO  SALES  TAX 


We  make  our  SkyClaw™  vertical 
antennas  for  the  ham  who  doesn't  want 
to  be  a  jack-of-all  bands.  Because  no 
antenna  can  be  all  things  to  all  peopte. 
You  tune  our  SkyClaw™  to  your  choice 
of  160(50kH2  bandwidth], 80(200kHz 
bandwidth],  or  40  (the  whole  bond).  We 
don't  fudge  the  tuning  for  multi-bond 
performance.  We  put  the  materials  into 
it  that  let  you  pump  the  legal  limit  through 
it  We  build  it  to  withstand  more  wind  than 
you'll  find  in  a  QSO  on  75. 

And  we  deliver  the  whole  thing  for 
$79.50.  postpaid  in  the  USA.  Radial  and 
phasing  harness  kits  are  available,  too. 

It's  self-supporting  Weatherproof.  You 
put  it  up  yourself  with  just  4  tools  It  stands 


247"  And  you  connect  to  an  SO-239  in 

its  base. 

Now  then.  Have  you  decided  which 
kind  of  operator  you  want  to  be? 

Yes.  Master. 


ft^  fiister  than  a  speeding  buM! 

iti 


And  aUe  to  matidi  long  iirin»  witti  a  single  bound! 

Sqieiltaiier 


Did  we  mention  smaller  than  a  breadbox? 

This  amazing  visitor  from  far-off  Ohio  has 
powers  and  abflities  for  beyond  ordinary 
moftai  antenno  tuners.  Single-handedly,  if 
matches  coax  (6  dom  wire,  balanced 

or  unbalanced  line  on  any  barxi.  160  through 
10/ up  to  the  fult  legal  limit  And  DenTron's  new 
Super  luperfune^r  handles io  full  3  KW  REP- in 
cose  yc>u-kriow-who  passes  you-know-what, 
SuperTuner  and  Super  SuperTuner.  Who.  in 
bloc!  nkled  finish,  fight  a  ryever-ercUng  bat- 
tle for  truth,  justice,  and  juicier  signals-  Up.  up 
ond  owoy.  Just  $119,50  ppdin  the  USA 


I 


Inc 


8400  N.  Pioneer  Parkway,  Peoria  IL  67674,  Phone  309-691 -4840 

Oiff  Morris  W9GA  O  -  Jim  Pfack  WB9BGS 


POPULAR 


DEMAND 


RCA  Model  CIVIFT-50.  Fifty  Watts  output  -  30  to  54  mc  -  Tunes 
any  segment  of  the  band  without  coil  changes.  Transistor  power 
supply,  partially  transistorized  receiver  with  trunk  mount,  with 
accessories.  Regularly  $125.00  each,  buy  two  for  only  $130.00. 
RCA  Model  CMCT-30.  Thirty  Watts  output  on  two  meters. 
Transistorized  power  supply,  partially  transistorized  receiver, 
trunk  mount,  with  accessories  —  Regularly  $100.00  each,  buy  two 
for  $105.00. 

General  Electric  MA/E-13N.  Thirty  Watts  output  in  the  30  to  50 
mc  band.  6/12  volt  vibrator  power  supply.  Trunk  mount,  with 
accessories.  Regularly  $90.00  each,  two  for  $95.00. 
General  Electric  Model  FA/E-16N.  Sixty  Watts  output  in  the  30  to 
50  mc  band.  6/12  volt  vibrator  power  supply.  Front  mount, 
accessories.  Regularly  $100.00  each,  two  for  $105.00. 

SEND  A  CHECK  OR  MONEY  ORDER  TODAY  TO: 


DU  PAGE  FM  INC.    P.O.  Box  1    Lombard,  I 

312)627-3540 


60148 


TERMS:  All  items  sold  as  is.  If  not  as  represented  return  for  exchange  or  refund  (our  option) 
shipping  charges  prepaid  within  5  days  of  receipt.  Illinois  residents  must  add  5%  sales  tax. 
Personal  checks  must  clear  before  shipnnent.  All  items  sent  shipping  charges  collect  unfess 
otherwise  agreed.  Accessories  do  not  include  crystals,  relay  or  antennas. 
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WE  DON'T  HAVE 
YOUR  NUMBER 

BUT  YOU  HAVE  OURS 

Toll  Free 

(Cont.  48  States) 

3636 

(MO.  cust  call  314-993-6060  coll.) 

CALL 

HAM  RADIO  CENTER 

ST.  LOUIS 

FOR  NEW  AND  USED 
AMATEUR  RADIO  EQUIPMENT 


We  Trade  on  New  or  Used 
Charge  it  on  Master-Charge  or  BankAmericard 

HAM  RADIO  CENTER  INC. 

8342  Olive  BL. 

P.O.  Box  28271 

St.  Louis,  MO  63132 


TIRED  OF  RELYING  ON 


THE  'OTHER  GUY" 


FOR 


FREQUENCY 


CHECKS? 


NOW  YOU    CAN    READ    YOUR    OWN  FREQUENCY    TO 


f 


Z 


NO    GUESSWORK.       ELIMINATE    ERRORS     IN 


FREQUENCY    READOUT   DUE  TO  PARALLAX, 


BACKLASH, 


INTERPOLATION 

NOW    OBSOLETE! 


FEATURES 

•  ALL  IC 

•  3-1/3"  DIGITS 

•  lOOHZ  READOUT 

•  160-10  METERS 
•ONLY     2x4x6     INS. 

•  MEETS   FCC   FQCY. 
CHECK   REG. 

•AVAILABLE     FACTORY 
TESTED    &  ASSEMBLED 
FOR    $79.95 

•COUNTER    BASICS 
ALSO    AVAILABLE 


CRYSTAL    CALIBRATORS    ARE 


FREQUENCY    COUNTER 


COMPLETE    KIT 
INCLUDING    CASE 

ONLY 

S  59.95 


illiiiiiiiiiliiii III! ■■■■■•■ iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii>l> ■■■*>■*■■*><■>* >*'*'*'^ 


TWS  LABS 

HUFCO 


P.O.    BOX     357-PROVO    UT     84601 

(801)      224-3355 
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D&^IiorL.  introduces  MORE 

SKY 


NEW 
4V 


1 


4  BAND  27'  VERTICAL 

Covers  entire  10,  15,  20  &  40  meter  band 

Full  V4  wave  antenna  on  20  meters 

Self  Supporting  Heavy  Seamless  Aluminum 

Weatherproof,  wind  survival,  80  mph 

2  kW  Power  Capability 

Factory  Tuned  &  Sealed  HQ  Trap 

Suitable  For  Ground,  Roof  or  Tower  Mounting 

Radials  are  included 

Dentron  4  V  Four  Bander     $84.50  ppd  USA 


NEW 

160M 
NEW 


160  METER  MOBILE  ANTENNA 

Now  Operate  Top  Band  in  your  car,  boat,  plane  or  RV 
10  kc  Bandwidth  without  adjustment 
Covers  entire  160  meter  band  with  adjustment 
Slim,  lightweightp  factory-sealed,   loading  coil,  500  watt  capa- 
bility,   101/2    ft.    Total    Length,    Standard    Ball    Mount   Thread 
iYz"  -  24) 

Mobile  Top  Bander  160  M     $59.50  ppd  USA 


ALL  BAND 


•  !• 


UBLET  or  Inverted  Type 


160-10  meters 


•  Center  Fed  Tuned  Doublet  •   130'  Total  Length  —  may  be  cut  shorter  if  desired 

•  100'  450  ohm  open  balanced  Transmission  Line 

•  14  ga.  stranded  copper  antenna  wire 

•  Comes  Assembled,  just  add  rope  to  ends  &  pull  up  in  the  air  and  tune  with  the 
Dentron  Super  Tuner 

Dentron  All  Band  Doublet     $24.50  ppd  USA 


COMING  AHRACTIONS 
FROM  DENTRON 

•  160  meter  solid  state  receiving  converter 

•  ''Dual-meter"  io  line  wattmeter 

•  Audio   Rectification   Filters  for  RFI   problems 
HiFi,  tape  recorders,  organs^  intercomSp  etc. 

Write  for  full  details 


7C/U 


m 


RADIO  CO.,   INC. 
2100  Enterprise  Avenue 
Twinsbui^,  Ohio  44087 
Phone:  216-425-8073 
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008A  MICROCOMPUTER  KIT 
8008  CPU,  1024  X  8  memory;  memory  is  expand- 
able. Kit  includes  manual  with  schematic,  program- 
ming instructions  and  suggestions;  all  ICs  and  parts 

supplied  except  cabinet,  fuses  &  hardware.  Includes 
p.c.  board.  $375.00 

MANUAL  ONLY,  $25.00 
(no  discount  on  manual) 


S12.00VALUE  FREE 

With  each  order  of  S50.00  or  mope,  a  FREE  subscription 
to  BYTE,  the  new  computer  hobbyists*  maga/me.  ASK 
FOR  IT  when  you  order;  we  won't  include  it  u-^less  you 
ask.   (Offer  open  to  residents  of  continental  U  S.  only  ) 


008A-K  ASCII  keyboard  input  kit. 
008A-C  Audio  cassette  adapter  kit. 


$135.00 


$100.00 


Details  on  computer,  peripheral  kits  in  our  flyer. 


"THE   CUBE"    Fully   assembled  subaudibie  tone 
generator  for  small  handheld  or  portable  FM  radios. 
9-16  volts;  no  moving  parts,  set  anywhere  between 
98  &  240  Hz  with  a  trim  resistor. 
.5'x.6"x.8"  S19.95 

Set  on  frequency  by  the  factory,  S5.00  extra 


TTL 

7400 

7401 

7402 

7403 

7404 

7405 

7406 

7407 

7408 


7410 
7411 
7413 
7416 
7417 
7420 
7430 
7432 
7437 
7438 
7440 
7442 
7446 
7447 
7448 
7450 
7451 
7453 
7454 

7473 
7474 
7475 
7476 
7483 


1 


.20 

.20 
.20 
.20 
.25 
.25 
.45 
.45 
.25 
.25 
.20 
.30 
.85 
.45 
.45 
.20 
.20 

.30 
.50 

.50 
.20 

.10 
.45 
.45 
.45 
.20 
.20 
.20 
.20 
.45 
.45 
.80 
.50 
.10 


7485 

SI. 40 

7486 

.50 

7489 

2.90 

7490 

.80 

7492 

.80 

7493 

.80 

7495 

.90 

7496 

.85 

74107 

.50 

74121 

.60 

74122 

.60 

74123 

1.10 

74125 

.65 

74126 

.65 

74141 

1.25 

74150 

1.70 

74151 

1.00 

74153 

1.40 

74154 

1.70 

74157 

1.40 

75161 

1.50 

74161 

1.70 

74164 

2.00 

74165 

2.00 

74166 

1.75 

74174 

2.20 

74 1 75 

2.20 

74176 

1.60 

74177 

1.35 

74181 

3.90 

74192 

1.50 

74193 

1.45 

74195 

1.00 

PS  25—1  0  to  25v  la  lab  type  power  supply  with  adjusti^ble  current 
limiting;  remote  sensing  &  remote  programming  for  voltage  &  current* 
Instructions  included.  All  parts  except  chassis,  meter (s),  p.c,  board. 
Kit  of  parts  with  schematics  SI 4.95 

RC.  boards  avaitabte,  No,  007  S3.00  ea, 

SOME  NEW  TRANSISTORS  .  .  , 

Darlington 
lo-noise,  to-level 
medium  purpose 
2N3904  type 
UHF 
RF-IF 
lo-levei 

medium  power 
2N3906  type 
high'Voltaqe 
higher -voltage 

AND  SOME  OLD  TRANSISTORS  .  .  . 

2N2222         TO-18  NPN 

2N2907         TO  18  PNP 

NPN       TO  92  general  purpose 

PNP       TO  92  general  purpose 

Data  on  all  transistors  and  JFETS  is  now 


Nl 

TO-92 

NPN 

N2 

T092 

NPN 

N3 

TO-92 

NPN 

N4 

TO'92 

NPN 

N5 

TO-92 

NPN 

N6 

TO  92 

NPN 

P2 

TO-92 

PNP 

P3 

TO-92 

PNP 

P4 

TO-92 

PNP 

P7 

T092 

PNP 

P8 

TO-92 

PNP 

1-99 

100+ 

S  .35 

.30 

.15 

.10 

.20 

.15 

.15 

.10 

.20 

.15 

.15 

.10 

.15 

.10 

.20 

.15 

.15 

.10 

.25 

.20 

.30 

.25 

1  99 

100-^ 

S  .25 

.20 

.25 

.20 

.08 

,0595 

4 

i 


.08 

in  our  flyer, 


BRAND  NEW  ALUM.  ELECTROLYTIC  CAPS,  RADIAL  LEAD 


Imfd 

2m  fd 
5m  fd 
lOmfd 
30m  fd 
50mfd 
lOOmfd 
200m  fd 
500mfd 
lOOOmfd 


lOvw 

S  .10 

.10 

.10 

.11 

.12 
.13 
.15 
.20 
.28 
.50 


35wv 
S  .12 
.12 
.12 
.13 
.20 

.30 

.75 


50  wv 
S  .15 


.16 
.28 

.45 
.70 


RGS  ELECTRONICS 
3650  Charles  St.,  Suite  K  ■  Santa  Clara,  CA  95050  ■  (408)  247-0158 


We  sell  many  (Cs  and  components  not  listed  in  this  ad.  Send  a  stamp  for  our  free  fiyer  TERMS  OF  SALE: 
All  orders  prepaid:  we  pay  postage.  SI. 00  handling  charge  on  orders  under  S10.00.  California  residents  please 
include  sales  tax.  Please  include  name,  address  and  zip  code  on  all  orders  and  flyer  requests.  Prices  subject  to 
change  without  notice. 

DISCOUNTS:  10%  OFF  ORDERS  OVER  S25. 00;  20%  OFF  ORDERS  OVER  S250.00 
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6  Digit  Digital  Clock  Kit 

We  wanted  our  word  to  mean  something  to  you.  When  we  first  introduced 
our  clock  we  used  such  words  as  "impossible",  "unbelievable  bargain", 
"prime  quality",  and  "unconditional  money  back  guarantee".  We  antici- 
pated selling  several  hundred  kits.  Your  response  to  our  clock  has  been 
fantastic.  Now  several  thousand  kits  later,  we  hear  such  comments  as 
"outstanding  value",  "exceptional  service",  "I  can't  believe  it",  etc.  One 
enthusiastic  customer  even  wrote  saying  It  was  "the  best  thing  since 
bottled  beer." 
Here's  What  The  Kit  Includes: 

1  _  MM5314  Natfonal  Clock  Chip  with  socket 

6  —  Common  Cathode  Led  Readouts  (.25  in.  char.) 
13  _  NPN  and  PNP  Driver  Transistors 

2  —  Push  Button  Switches  for  time  set 


Rocker  Switch  for  time  hold 

Filter  Cap 

IN  4001  Rectifiers 

Transformer  —  $1.50. 


$Q95 

3      (KIT) 

WITH  SPECS. 

POSTPAID 


1  — 
1  — 

4  — 

1  —  IN914  Diode 

2  —  ,01  Disc.  Caps 

9  —  Carbon  Resistors  px,  BOARD  FOR  ABOVE  —  $3.00 each 

In  keeping  with  our  philosophy  of  service,  quality,  bargains  and  no  back 
orders,  we  want  to  offer  you  another  S.D.  first.  We're  betting  a  silver 
dollar*  that  if  you  order  2  complete  kits  for  $28.90  (with  PCB  and  XFMR) 
you  will  be  completely  satisfied  or  return  the  two  kits  for  a  complete 
refund.  You  keep  the  doifar,  regardless!  Bet  you  didn't  know  that  S,D. 
meant  silver  dollar/  (It  doesn't,  but  it  serves  our  purpose  this  month,) 

Offer  good  until  Nov,  30. 

(*New  Style  Clad  Dolfars) 


2N2222BYIU 

Silicon  NPN.  TO-92  Plastic  Case-  8  for$1 


NATIONAL  2K  ERASE  ABLE  PROM 

2048  Bit,  ttalic  units.  U.V.  light  eraaeable.  MM5203. 

Factorv  prime  new  units.  Special  —  $12.50 


DIGITAL  CLOCK  CHIPS  BY  NA  TtONAL 
FACTORY  NEW  UNiTS* 
MM&314  —  4  or  6  digits.  24  pin  DIP,  Use  with  LED 
Readouts.  With  Specs.  —  $3  96 
MM5316  -  Alarm  chip.    40  pin  DIP.  $4.44 


936DTLBYiU 

Prime,  house  numbered.  Hex  Inverter 

10  For  SI 


SUBMfNtATURE  TRIMMER  CAPS 
Ultra  stable.  Range:  3.5  to  1 8  PP.  2  for  $1 


FtlTERCAPS 

Dual  section.  2000  MFD  and  1500  MFD  at  30  WVDC 
Twist  Lock     79c  ea.   3  For  %2 


TEXAS  INSTRUMENTS S DfGfT CALCULATOR  CHIP 
TMSO  103NC,  Four  function    Same  style  as  used  in  Tl 

pocket  calculators.  Factory  new  units,  with  specs. 
99c  each. 


7 AMP  1000  PtVSfLfCON  RECTtFlERS 
IN4007.    Factory  prime  devices.    10  tor  $1.00. 


74WOPAMPS 
Prime,  factory  tested  and  marked,   FuH  spec  on  all 
parameters.  Not  re-tested,  Fur»ctional  only,  units  as  sold 
by  others. 

?41CH  —  TO-5  8  Lead  Metal  Can 3/S1 

74ICV  —  8  Lead  Mini  Dip 4/$l 


DfSC  CAPACiTORS 
A  MFD50V-12/$1  .01  MFD50V-20/$1 


NATtONAL  VOLTAGE  REGULATOR 
Like  7606.  5VOC  —  1  AMP  output    Has  TO-220  plastic 
power  iat>    —    99c 


tN4l48  COMPUTER  OtODES 
Same  as  IN914.    Factory  pnme    20  for  SI 


FULL  WAVE  BRIDGE 
ByG.i.    1.5AMPB00PIV    —    75c 


2N706A  400MHZ.  TRANSiSTORS 

Silicon  NPN    t  WATT   T0 18  Case    5  For  $i 


723CH  PREaSlON  VOLTAGE  REGULATOR 
Build  a  circuit  regulating  the  voltage  from  2  to  37 
volts.  Complete  specs  included.  One  of  the  easiest  to 

use  regulators  now  on  the  market.  39c 
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S.  D.  SALES  CO 

P.O.  BOX  28810  DALLAS,  TEXAS  75228 


FAST  SERVICE     -    QUALITY  MERCHANDISE 
BARGAINS  GALORE     -    NO  BACK  ORDERS 

We  are  SMALL  enough  to  give  personalized  service,  but 
LARGE  enough  to  handle  every  order  swiftly  and  efficiently! 


INTEL  JK  2702  RAM 
Factory  prtme,  tested  untts.  Factory  selected  for  muc^ 
faster  speed  than  units  sold  by  others.  650  NS.  These 
are  static  memories  that  are  7TL  compatrbJe  and 
operate  off  +  5  V13C,  The  real  workhorse  of  solid  state 
memories  because  they  are  so  easy  to  use.  Perfect  for 
TV  typewriters,  mini-oomputerSt  etc.    With  specs. 

$3.95  ea    or  8  for  $30 


StGNETiCS  IK  PROM 
82S129.  256  X  4.  Bipolar,  much  faster  than  MOS 
devices.  SONS.  Tri-state  outputs,  TTU  compatible.  Field 
programmable,  and  features  on  chip  address  decoding. 
Perfect  for  microprogramming  applications.  16  pin  DIP; 
With  specs,   $2.95  ea 


LM324  —  QUAD  741  OP  AMP  —  99c 


NE555  —  Timers  —  49c 


709CH  -  OP  AMPS  -  4  Fof  S1 


GBSCRC106B7 
4  AMP  200PtV     Sensitive  Gate,    59c 


MOTOROLA  POWER  DARLINGTON  ~  St.» 
MJ3001  -  NPN  -  60  Volts  *  10  Amps  -  HFE  6000  typ. 
To-SCase,  IdeaJ  for  power  supplies,  etc.  We  include  a 
free  723  regulator  w/ schematic  for  power  supply  with 
purchase  of  the  M J3001 .  You  get  the  two  hey  parts  for  a 
DC  supply  for  only  $1,99.  Regular  catalog  price  for  the 
MJ3001  is  $3.82 


Type    Maf 

2N3904  S 

2N3906  S 

2N4401  S 

2N4403  S 

2N3638  S 

EN930  S 

2N2905  S 

2N4249  S 


TRANSiSTORS 

Pot  Vceo      Ic  Hfe       Case 

N  40    100MA  200  TO-92 

P  40    100MA  200  Ta92 

N  40    250MA  200  TO-92 

P  40    260MA  200  TO-92 

P  25    150MA  60  TO-105 

N  45      50MA  300  TO-106 

P  40    350MA  200  TO-5 

P  60 


Price 

8/1.00 

8n  00 


ion 
loyi 

8/1 
10/1 

4/1.00 
10/1.00 


00 
00 
00 

00 


RCA  HfGH  VOLTAGE  POWER  TRANSISTOR 
TOO  Watts    5  Amps    300  VCEO    TO-3  case,  Silicon 
NPN,  Mfg  house  numtiered  2N5240  Regular  catalog  is 
$6.  Perfect  for  H.V.  supplies  or  vertical  and  horizontal 
circuits. 

SPECIAL  --  99c 


HEAVY  DUTY  TRANSFORMER 
36  VAC.  3  5  AMPS    115V AC  60H2    PRI     For  power 
supplies  or  audio   power   amps.    Best    quality,    fully 
enclosed     $4.95 


8T97B 
Signetics,    TRI-State    Hex    Buffer.    MOS   and    TTL 
interface  1o  TRI-State  Logic.  Special:  $1.49, 


ORDERS  OVER  $15 
CHOOSE  $1 
FREE  MERCH, 


FREE  BONUS 

All  clock  or  calculator 

chips  are  shipped  with 

free  socket. 


FAtRCHlLD  LEO  READOUTS  —  69c 
FND^70.  Common  cathode.  Right  hand  decimal  point. 
.25  inch  character.  Prime  new  units   Perfect  for  clocks. 
frequency  counters,  etc   69c  10  For  $6 

Best  Readout  Buy  In  USA! 


74164  —  TTL  SPECfAL  —  69c 
4  for  $2, 00 


DO  YOU  NEED  A  LARGE.  COMMON  ANODE 
READOUT  AT  A  FANTASTfC  PRtCE-^ 
S.D.  presents  the  MAN-64  by   Monsanto   -    .40   inch 
character    All   LED  construction  -  not   reflective  bar 
type,  fits  14  pin  DIP.  Brand  new  and  factory  prime.  Left 
DP. 

II  59  ©a  6  For  S7. 50 


OL  747  JUMBO  LED  READOUTS 
By  Litronix.    .65  inch  character   Common  anode,  Out- 
performs  SLA-3.  Perfect  for  giant  digital  clocks.  Only 
20  MA.  per  segment.    Special  —  S2  50  ea. 


LARGE  SIZE  LED  LAMPS 

Similar  to  MV5024     Prime  factory  tested   units.   We 

include  plastic  mounting  clips  which  are  very  hard  lo 

come  by. 

Special  5  for  $1 


PC  BOARD  MA  TERfAL 
FR-4  blank  epoxy  boards.  2  oz.  oopper,  5  m  10  in. 

^'**^  Limited  Oty.  —99c 


a 


MOTOROLA  NEGATIVE  VOLTAGE  REG 
MC1469R.   TO-66  9  Lead  package.   For  3  TO  30V 
Outputs,  Provides  600  MA  direct  output  or  more  by 
using  an  external  power  transistor.  Reg.  catalog  $4 
ea.  With  specs.  $1 .95  ea. 


MOTOROLA  NEGATIVE  VOLTAGE  REG 
MC1463R  —  Like  our  1469R  above,  except  for  nega- 
tive voltage.  Reg.  catalog  $5.  Our  price  $1.95. 


POWER  TRANSISTOR  PC  BOARD 
Mfg.  by  Memorex  Computer  Corp-  Board  has  20 
Power  Transrstros.  10-RCA  2N3585  TO-66  SILICON 
NPN.  VCEO-300  IC-2AMPS.  10- MOTOROLA  MJE- 
340.  NPN  Silicon.  VCEO-300,  Plastic  power  tab  case. 
Also  has  10-2f^2222A  TO-ie  NPN  transistors  and 
10-1N5059  1  AMP  200  PIV  rectrifiers.  plus  32  resis- 
tors, LIMITED  QTY.  Board  #103.  $3.99  ea. 


48  HOUR  SERVICE 
You  deserve,  and  will  get  prompt  shipment.  On 
orders  not  shipped  in  48  HRS,,  a  20%  cash  refund 
will  be  sent  We  do  not  sell  junk.  Money  back 
guarantee  on  every  item.  WE  PAY  POSTAGE.  Orders 
under  $10  add  75c  handling.  No  C.O.D.  Texas  Res. 
add  5%  tax. 


S.  D.  SALES  CO. 

P.O.  BOX  28810 
DALLAS,  TEXAS  75228 
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BILL  GODBOUT  ELECTRONfCS 
BOX  2333.  OAKLAND  AIRPORT.  CA  94614 


FLYER  HYPE— WL  SELL  CAPACITORS,  CLOCKS,  RESISTORS, 
LINEARS.  nU  CMOS.  HOS,  KEYBOARDS,  KITS,  MUSICIAN'S 
KITS,  SOCKETS,  FETS,  TRWtSSSTORS,  TOOLS,  HOBBYIST'S 
SPtCiALS.  READOUTS.  HORE  KITS.  AND  SPECIAL  ITEHS. 
SEND  A  STAMP  AND  YOUR  ADDRESS  TO  GET  OUR  NEM  FLYER 
LISTING  ALL  OUR  STUFF. 


ra  YOU  W/IMT  A  CPU? 

$19.95 


POPULAR 
MICROPROCESSOR 


»* . . . 
-  *  * » ♦ 

** 

*  * 


• 


%#  ili  tn  m  smts 

(G)  Gold  plated  contacts  (T)  Bright  tin 

\h    pin  T.-.ll/$1.95   1^  pin  G..lO/$l.95 

16  pin  G..  10/53.  75  2^  pin  T,..VSK95 

28  pin  T.  .,5/$K95  40  pin  T...5/S2.9S 

LOW  PROf ILE   SOCKETS; 
16  pin  CI0/S1.95;    ^O^pln  G.,5/S2.95 

o  o  o  n  ® 

VECTOR  ^*^ 

'  o 


PENCIL 


^ 


o 


!  COLOR-CODED  ! 

This  is  a  flat,  multiconductor  wire, 
available  in  multiples  of  10  conduc- 
tors up  to  100  conductors.  Conies  in 
2U  ft.  lengths  only>  Cost  is  li  per 
conductor  foot;  for  example,  a  20 
conductor  cable  20  ft-  long  =  $4,00 


O 


power 
supply 

kiti 


+1  POUND 
SHIPPING 


M    ^   ^       Regulated/short-proof/thermally  protected, 

*'^  /^  0  ^sA  continuous  or  lA  intermittent*  Save  the 

#  ^^ ^  ^^  headache  of  designing  your  own;  use  one  of 

O   ^U  ours.  Specify  5^  6,  8 »  or  12  volts.   Less 

O  •  u   case  fi  hardware — $7,9S  +  2   lbs.  shipping. 


This  hand-held  tool  guides  and  wraps 
#36  insulated  wire  I  from  'd   self-con- 
tained bobbin]  onto  component  termin-Q^ 
a  Is.  Make  connections  by  soldering; 
iron  heat  melts  insulation,  perroit-  O 
ting  good  solder  bond,  A  super  fast  i 
way  to  work  with  Vcctorbourd*  With  if 
tool,  installed  bobbin  with  2S()  ft  -k  C3 
wire,  extra  bobbin,  instructions,     jk 
Add  sh  i  pp i  ng  f o r  1  pound  .       /""^  "!< 

VECTOReOARD,  PATTERN  '*?*'  PRE 
PUNCHEO  TYPE  ALSO  AVAILABLE 
8i*"x  17^'  epoKy  g)ass.  SB. 95 
+  1  lb.  shipping  per  board. 


%  '5>!^V««rap 


o 


O 


641.<)6 


.O 


v^  ^^ 


If  the  high  cost  of  wrapping 
puts  you  off,  look  at  our  deal: 
you  get  the  tool  (rechargeable 
so  you  don't  have  trailing  cords 
In  tight  places),  bit,  charger, 

cads,  6  instructions,  Vfliy  sol- 

r  your  prototypes? 


O 
o   ^  ^ 


MASTERCHARG^BANKAMERICARlf^  CALL  ((^15)557-7007,  2^  HRS. 


TERMS;  ADD  50t  TO 
ORDERS  UNDER  JIO. 
ADD  SHIPPING  AS 
SHOWN.  CAL  RES  ADD 
TAX.  ^0  COD. 
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\tHE  SECRET  IS  OUT  r 


NATIONAL  HAS  HIT  THE  MICROCOMPUTER  WORLD  IN  A  BIG  WAY  WITH  PACE.  A  REAL  16 
BIT  PARALLEL  MICROPROCESSOR.  THIS  SINGLE  tQ  PIN  DIP  PROVIDES  CAPABILITY  FOR 
US  CLASSES  OF  INSTRUCTIONS  WITH  UP  TO  337  INSTRUCTIONS. 

ACE  16  BIT  MICROPROCESSOR  $12 


W''*"     $131.07   Vm  per  BIT       "''^'l 


I 
I 
I 

■ 
■ 

i 


Tri-state  buffered  out  drives  20  TTL  loads;  good 

BUSS  DRIVE.  LOW  NOISE  SUSCEPTIBILITY,  ExTEND  FEA- 
TURE. MEMORY  PROTECT.  On  BOARD  VOLTAGE  REGULATION. 

PRESENTS  1  LPTTL  LOAD  TO  ALTAIR  &  OTHER  BUSSES. 


M 


"THE  WHOLE  BALL  DF  WAX 


II 


SAYS    BILL 


(CAVE; 


\^©fm 


ADD  $25  6  WE'LL  PROGRAM 

ADD  $15  £  WE'LL  PROGRAM 

■PUT  YOUR  EDITOR/ ASSEMBLER  OR  WHATEVER  IN  THESE  LOW  POWER  EROM  BOARD  KITS.  FAST--1  MICRO- 
"sECOiND.  1  WAIT.  FULL  4K  NEEDS  SV  @  LESS  THAN  'jA  AND  -12V  @  LESS  THAN  100  MAj  BOARD  RUNS 
COOL,  POWER  SUPPLY  DOnSN"T  GRUNT.   ALSO  COMPATIBLE  WITH  OTHER  8  BIT  MACHINES. 


I 
I 

i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 


PLEASE  NOTE:  ALL  OUR  MEMORY  KITS  ARE  DIREa  PLUG-IN  ALTAIR  8800  COMPATIBLE. 
■  NO  JUMPERS.  NO  RASSLE.  NO  HASSLE  ■ 


INTEGRATED  CIRCUITS:  5203  2K  EROM  $1^1.50    520^  ^K  EROM  $24.50 
SPECIAL:  8  BIT  MICROCOMPUTER  CHIP  SET  (1  8008  +  8  2102s)  $32.50 


CAN  WE 

PROGRAM 

EROM6  ? 


r-Yup''V 


WE  CAN  PROGRAM  YOUR  5203s.  1702s.  AND 
OTHER  ROMS  FOR  $7.50  APIECE.  OR  10/ 
$35.00 

CALL  OUR  24  HOUR  PHONE  LINE  TO  RE- 
QUEST HEXADECIMAL  CODING  FORMS. 


BILL  GODBOUT   ELECTRONICS        BOX  2355 
OAKLAND     AIRPORT       CALIFORNIA    94614 
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7400N  TTL 


1^   IS  to  tfl 

itn  a>  rv  ^ 


Mn  o  c^ 
OD  —  r-* 


SM  740011 

l« 

Sii740m 

li 

SN7407M 

n 

SNT4D3W 

ifi 

SN7«0^]| 

?i 

SNT4DSttf 

24 

SN7406>d 

4b 

SIV7407N 

45 

SN7A0SN 

7& 

SM7409M 

lb. 

SN7JinN 

^Q 

SN74nfy 

.30 

SN741?N 

4? 

SNMI3N 

as 

SN7414etf 

70 

S^MIBN 

43 

SHJAim 

43 

Sr«MllBi 

ft 

SMT4?DN 

?t 

SN742!h 

19 

SNW3N 

3? 

SfJ74?SN 

43 

SI^742GN 

31 

S»^  742711 

37 

r»  fi^^H 

41 

-jN 

ilti 

.?.?432N 

3t 

Sftr437N 

Af 

SNM3iN 

M 

SN7439A 

?§ 

SN74^DN 

21 

SN744)N 

1  ia 

SN7442N 

loa 

SN7443iy 

1  q^ 

SN744(JN 

1  10 

SN7445N 

1  10 

SPi?446N 

1  IS 

SN  7447 14 

a9 

SNMiflN 

.99 

SI4746QAI 

26 

5l«74^tN 
SN>4^N 
SI«74S4l!l 

Sh74&0N 
SUM  TOM 

SN7473f*i 

SN7474N 
SN7475N 
SN7476N 
SN74aON 
SN74g2N 
SlU74a3N 
SN74e5N 
SN7486N 
SNT4BaN 
SN74a^N 
SM74$^ 
SM74f1M 
$N7492f| 
SN7493«f 
SNU9i|| 
Sfi74!SII 
SNT49€t« 

SNHIDON 
SM74)0TM 
SN7412lir 
$N7412?N 
SN74U3f^ 

SHUUBH 
SN74132tV 

SN74141N 

SftJ74t42N 
S1474U3N 
SN?4144N 
SN74145N 
SN7414fiN 
S4M741SON 

20%DitCQu[if  lor  1DI 


17 

41 
-25 
?? 

4& 

45 

.45 

.&D 

.47 

SO 
1  75 
1.15 
r  12 

45 

3&ii 

100 
.59 

m 
tl 

ft2 

Bl 

91 

.91 

1^ 

49 

55 

49 

105 

.60 

.81 

3.00 

1  15 
B50 
7  OD 
700 
T  1^ 

2  50 
MO 

Combined 


SNT4t5IN 
^7415311 
£NNl54M 
&N74155N 
SNM15GM 
SNr4l57»4 
SN74I60N 
SN74iei^ 
SNr41S3N 
51V  74  T  64  N 
SN74)65N 

SN741Q7N 
SN74170N 
5r474l72N 

SN74 174ft 
SII74U5N 
SII74t7ili 

SN74 1  nn 

5M74i9m 
SN74ia2N 
SN  74 11411 
SN74IB5^ 
SM74»a7N 
SN741»0PI 
SN74tgiN 
SN74l92hl 
SNJ4I93N 
SN74]§4^ 
SN74195f4 
SN74J96^ 
SI\fNI97N 
SI474I99N 
SIV74  199N 
SNM70QN 
SN 7425  IN 

7400i 


1.25 
135 
1  II 
t.I} 
130 
130 
175 

1  45 
1^ 

i.es 

1.70 
550 

im 

1800 

V7fl 

195 

135 

JO 

90 

T.05 

3.55 

55 

?30 

2  20 
6.0Q 
ISO 
150 
150 
f  40 
145 
\M 
J  25 
100 
225 
2  75 
7  00 
250 
fiQO 
5  JO 


LUIOO^ 

IM1(I644 

lMI7fN 

LM712H 

LM]0(}H 

IMJOIM 

iMaOICN 

tM102H 

LM104H 

LMiO&H 

LWI3Q7CN 

LMJdftCN 
L*^309H 

LW]Q3K 
IM310CN 
LMJMH 
LM3nll 

IM3  tacit 

1113191* 
LM3I9D 
iM320K  5 


15  00 
250 
5  75 
7  00 

ao 

V\  00 

3'1  00 

75 

1  00 

.95 

.31 

1  QO 

1  00 

1.10 

1.25 

1  15 

90 

W 

150 

1  M 

too 

1  35 


LINEAR 


LM320it  52  \  IS 
LM320ft  12  T  35 
lU320fi  35  1  35 
LIIII23K5  H.|)0 
LMiZ4N  ISO 
LM339N  t  70 
LM340K5  ^95 
LM34QK  ]?  1  S5 
LriA340kC  15  1  95 
LM34DK24  135 
LM340TnB  t  75 
LM34aTQB  1  75 
LM340T[t  121  75 
lM340rQ  15  I  75 
LM340Ta  24  f  75 
IM350N  T  00 
LM35ICtV  65 
LH3T0N  115 
III370N         115 


llM]73fi 
i«IJ77N 
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NE531H 
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LM7JS7H 

LM748H 
LM74aN 

LHI3a4N 
Llt»305N 
LKI1307N 


3  25 
40q 
139 
105 
1  79 
179 
8  00 
b.OO 
3.00 

e.oo 

6.00 

.79 

250 

75 

1.25 

1J5 

1J5 

1J5 

111 

45 

29 

29 

79 

19 

55 

55 

im 

T29 
3,'IOD 

1/1  00 

79 
79 
39 
J9 
90 
t  19 
140 


iHUTOM 

LM1351IV 
iM14t4M 
LM145aC 
LM1496N 
LI4155EV 
LMSniN 
LM2901N 
LM:3DG5N 
LM390DN 
LAri39a5N 
Lf^555SN 
MC555SV 
LW7525N 
LM752BN 
LM7534N 
LM7535N 


Llt7S450 
7545 1C» 
7S45KII 
7M53CM 
7S4S4Cn 
7549 IC  ft 
75492Clt 
75494CPr 
RCALIIiEAn 


7M 

r65 

t.75 

€5 

95 

1  85 

195 

2.95 

.S9 

.55 

60 

I  85 

1  DO 
90 

2  20 
220 
1.15 
4.95 

49 
39 
39 
.31 
Jt 
79 
S9 
89 
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C  A3  039 
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CA3D80 
CA3Q8a 
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{:A3D91 

uam 

CA3«00 


1J0 
215 
2  25 
1  35 
1.16 
2.46 
280 

95 
1G0 

.59 
125 
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17S 
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CD4Q07 
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C 04027 
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C04029 
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29 

29 
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59 

29 

79 

5J 

69 

U5 

69 
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125 

n 
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34 
IS 

1& 
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CMOS 


CD4030 
CD4035 
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CD4042 
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^04047 
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C04051 
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Cd4oe9 
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£04081 
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Electronics 

P.O.Box  B22-Belmflnt;D3.  94002 


[415)  592-B0S7 


CAPACITOR  CORNER 

$OVOITC£HAMIC  DtSC  CAPACITORS 
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!M 

05 

22  pF 

05 

4rpl 

05 

lOOpf 

05 

220  j}t 

05 

4  70  Of 

05 

50  too 

035 
.035 

035 

.04 

.01 

075 


0O2Z 

0047fnt 
Olfnf 


DATA  HANDBOOKS 

7400  Pir>  DU1  &  Dmnpimn  of  5<10O/740O  IDS  $2.9B 

CMOS  Pin  aul  &  Oeicription  of  4000  Series  ICS  $2.95 

LiWEAfl        Pin  Out  &  Funcriorial  Descniitkon  of 

Ljne.ii  Cirrtfifs:  S2-95 


J     35V 

2a 

15  35V 

2a 

72  35V 

71 

13  35V 

79 

47  35V 

It 

GS  35V 

29 

10  35V 

m 

100  ¥OiT  UVt  AR  F  tLM  CAT ACITOftS 

.10  J7  .022m1     .13       11 

,UI  07  iW7mt      2\       .17 

.19  07  tmf         tl      13 

10  07  nm\        33      .27 

20%  OlfreOTAIirAiywiS  iSOLrOI  CAFACITdFS 


MINIATURE  ALUMINUM  ELECTROLYTIC  CAPACITOHS 


AxJil  L«id 


Ridi«l  Lnd 


MICROPROCESSOR  COMPONENTS 


aOOfl  CPU  S24&5 

aOSO  CPU  149  95 

i'439  ^e  f^AW  2  95 

a599  Trr  Stilt  7419  350 

nor  aS^BRAM  2  25 

.^02  IK  RAM  2S5 

ftlQI  t024HAll  fH 

%\\m%    \m^%Mi  3  95 


8H! 

1702A 

52D3Q 

8373 

?401 

25  D 

AY  5  1013 

93410 


tUM  RAM 
2ltPR0M 
Vk  PROW 

raoH 

2ICSR 

mssR 

yAfiT 
2569  HAH 


/Q]Q    IK 


n07    4IC 


HAM 
454>ltS 


Bititm  d«i*  t»  d  PHiivtr       29 15 


Aarti  Tl  mr  22  ptrv  P I P        T 9  55 


91 102 


IK  StiIic  AAV  DffKI  ItrplacefnefTl  toe  2107  1 
mi\^k^    Lm-Cuirtnl  Oriivn 


.47 

50 

1 

50 

%% 

50 

47 

25 

10 

25 

ID 

50 

22 

25 

22 

%0 

47 

25 

47 

511 

too 

75 

toe 

50 

»0 

21 

220 

50 

470 

25 

1OO0 

11 

2700 

t£ 

15 

.13 

ID 

JG 

.14 

.H 

15 

13 

10 

1€ 

14 

.11 

16 

14 

11 

15 

J3 

10 

.15 

13 

10 

-16 

14 

11 

14 

12 

no 

15 

13 

to 

16 

14 

12 

.24 

2t 

IS 

19 

15 

14 

J4 

20 

18 

35 

30 

n 

23 

17 

15 

Jl 

1% 

.25 

3.95 


.Vecioif  Gff>frti  FurpQ Iff  Loevc  CARD  Eciri] 

*V*Jv  Hfgn  Nam  Immuniiy   *  Htitifi  12  la    14  pm  DIPS 
•44  pm  Edg«  Conntciiori 


.95 


ASST  8 


THt  KILOBYTtflAMCARO  Ptr  Kit       69.95 

*Comple(f  IKk8  Memory  *  High  Noise  tmmumiv  Compontnti 
'Sirigle  5v  lupply  *SO()NS  Atcfta  Jmi  &Kii  irdudej  lockiii,  fCS  Si 
Etoird 


PRIME 

INTEGRATED 

CIRCUIT 

ASSORTMENTS   asst  iq 


ASST  9 


FREE  Witth  cacti  $75  ordtf  di  MitroprD.cttjrat  componenti, 
$)2.dD  ffT  J  Dr>f  ^^m  lubKriplcQi)  lo  BYTE  l^t  fniy^/infr  \m 
Vilut        roinpuirr   PHftEAKS  FR^E        FfiEE        FREE 


ASST   11 


SNMOO 

74  01 

s^;4io 

T430 

SN7447 

?490 

SN74145 

?4I75 

CD4(J01 

4002 

CD40ie 

4017 

LM3D1T 

lXt\H 

L*W3nT 

SKT 

7402 
74  }B 

7491 
74190 

4QM 
4019 
3D2T 
5fi?T 


f^  ^5-  -^  O^ 

to  ep  4^  m 


i^  yn  wn  k^ 

^\   fV   ^0*    i#l 


OC?yntfi  \rt  ^  ^\  M^ 

r*^  -^  Jl  f*«    f*^    C3  V  lO  r«^ 


VI 


t/i 


C3 


ce 

a  a  D.  & 

^ 

a 

a  D. 

a, 

< 

4  oo  is  O 

o 

^ 

QO  u^ 

Q 

CM  CNi  f-T  *tf 

o 

*Sl. 

psf  o 

«■ 

< 

4A 
Ul 

^ 

<T  en  r*i  *^ 

M 

C»fc 

r^   .*. 

rw 

<. 

C^  <V  (^   ^ 

o 

fTi 

rt   4^ 

IS 

>- 

c/> 

J             ■ 

■ 

flC 

a. 

UJ 

4' 

a 

ee 

» 

^"  fN  y7  f*^ 

Ul 

.^ 

ea  r^ 

m 

*M  d  rri  ^ 

CC 

^ 

n  "^ 

tA 

O   U7   OQ  fM 

c^  p^  r*i  ^n 


Ln  «n  «o^  urv 

■^   P*!   ^   ^ 


o  a  Q.  o 

CO  ^f    tS   ED 


O       ■'43 


u? 


in 


'—  trt  Ct 

GO'  *^  'PO 


^^  m  *N 

4-  bD  la 


O  IS  nn 
m  f*<i  ^» 


GO 


dj  LA  ^  4r) 
C^   «^  iD  4«P 

d   0>   CTl 

o^  rTi  nr\ 

o 

■--f 

•9 

«►  '^  "" 

V} 

«>K^. 

^  cp  ne  o 
r^  fs*  r^  ■* 


I   if)  1^  pv  ^, 

^  ■—  C^  CN 

i'  fe  n  . 


m 


V» 


Ig       ^     1^   O)   1^ 

P^    l^fc   c^  r*  rt 


en 


Q*^    S     tc  en  n  DO 
T    I      ^    »—    CM    P^J 
,    tn        .     .     .     . 


(^ 


LPt 


^1   n^  O'CM  m 
cv  f   ^  r>*  fv  €*• 

.i  '  s-  *  • 


c»  IT)  r^ 


*^  %j- 


*f 


P<4  V 


M03 
M40 

;4I0G 
74IS1 

4CI12 

4Q23 

307? 
74  IT 


7404 
7472 

74121 
74193 

4013 
4030 

Mm 


SSl  TTL      S5  3S  ASST 


MSl  TTL     59  95  ASST 


CMOS  SJ  95  ASST 


LINEAR     51D95A$ST 
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JAMES  FALL  SPECIALS 


tN40Q4 
tN4l4B 


DIODES 

SOV  ^  1  Amp 
lOOV  e*  1  Amp 
700V  fl"  1  Amy 
fltlOVC-"  1  Artip 
SwilCfiing 


is/stoo 

l^'Sl  00 

jc  $1  no 


TRAMSISTORS 

7N?907A  PUP  $«iiiftiA|      €  >f  1  00 

2N391H    MF'PiAmci  £/S].0O 

IH^^St    HSfn  6  ST  QQ 

CIHtl    3  5  Amp  SCR        ?  M  00 


TTL/LINCAR 
7400        Giiti 
U*7        Olcddirr 
M90        CuunttF 
74100       l3<tLili;h 
74 1M       Dicodtf 
Ml  $7       CDunter 
lU:)eiH    LUT41H 
lMJJ4K(-Ck»dT41  1  T9 

tM3fi9tt  SVAi|TOS  71 

imm%  &VRtiTf»3  39 

OTNAMIC  SHIFT  AEGJSTERS 

VM^^KIN  UJISIHH  MUSI  OH     2  FOR 
irt^^^HiH  |l«t$0$HMM^fii^H     $1.00 


CLOCKa-CALC 
MM  bin  14      G  Divil 


CHIPS 


^Mb:il3l4     D  QiQil  3  3! 

MM53Um      GD^Qit  3  91 

MM^irGlV     GDiffiiAlifm      4  9E 

tlli!73IM     £  Oig»i  4  Funi     3  9< 
imSmM      BDjvii^Fura     4  9! 

16  Awg  RIBBON  CABLE 

1  Ft.  UMti»«m     lift  llfz. 


SCdntf. 
16  Cofid 
32Cand 


Jift.        39  «1 
J9  H.      m  n 

7  «t  fr      1  99  h 


FN070 
MAN  1 
MAN  2 

MAN  3 
MAN  4 
MAN  1 
Dil3 
OL747 


DISPLAY  LEDS 


Com.  Cith, 
Coin.  Ano, 

5x7  Mitrix 
Com.  CArH. 
Com.  CilN. 
CDm.  And, 
Cani.  Cath. 
Com  An{) 


DISCRETE  LEDS 


MV  ID 
MV50 
MV  50?4 

Mvao?4 

MV  Sfl24 
MV  &024 
UV  SO* 


Red 
Red 
Red 
GifEn 

Rrd  IW"  Lttb 


6/$l,IXI 
5/S1  00 
4;$1  DO 
4/SlOO 
4iSl  DO 
4^1  W 


4'  POWER  SUPPLY  CORDS 

Black  SPECIAL 

3/sroo 


THUMBWHEEL  SWrTCHES 


_«31    [ 


riiir 


(tmlfl 


i«   K    Sf  il     t   a    tf  tP    1   b   V I 

imWmMMm  If  iC 


*  s  •  r 


gJF" 


■pgi_ 


auf* 


>  •  1*  V  iM  t  It  V  i4 


POCK  IT  CALCULATOn  KIT 

b  tij.n{:i!r(>n  pJm  C9mt«m  - 
«4ldfffubti  mcrnafyviNtll 
fitdmdut^  reciM  -  S  dtfit 
ditffEiv  plus  O'wItaiAr  ~  bititfv 
a^r  -  uiKs  iljndard  Qf 
ftchtrgtlb^t  bJUtritt  -  ill 
fTiciiurv  parii  in  rtidy  lo 
iutrnbtn  farm  -  initruetioni 

mciudtd.  r  )t  sr-  SPECIAL  St2.95  each 

OPKONS- 

1 ISVAC  Tnnsforfflff  I,9S  hcK 

6  ticfi  "N  -  All  tl  J  nt  e II  tti  tti  1  9  B  I  qi 


J94''Di AM.  TRIMMER 

«TAMunpnuti:T4J«cf  valuIi 


n   1 


Mfcf  i 


Ihli 


1  III 


^n  IF 


ttfiMi  t««,  iMip<r   ^ 


F«f    >V    V4W 


NEW 


Hfft't  t  f(M  cen.  Itigi  10  i€  tipKitv 
briiift«ard  kii  with  «]|  t^r  qiulrfv  ol 
OT  Socieli  intf  tiif  bmi  tal  tt^  Pfot? 
9a4f  ri  ttr«        EQffipkrtt  rtiMfTt  ii^  ihe 
4<  :  >^ur,  faair  flod  Ktiw  inc^udei 
7  OT  3bS  SocUri.  I  QT  JSB  BusSinp 
I  ^  i^4v  bindtnf  pt}iii:  4  rubbff  lefi, 
^rrriArs.  rnuri,,  boMi:  arKl  Hiv  as«inb9v 


*Special 


SPECIAL 

Mod*l 

Tin 


L 


??^i/T6  VECTOR  BOARD 


e  I     Hon  SfH^ni 


kUTI  HAL 


h<t«iO|t£ 


ITQCILMB 


tfiftSE. 


iScTTEM 


7*«U 


■  Iff  '►  ?  ^ 


MI         1  M 


•  <i 


ttc^ 


WALL  Of  TV.  DIGITAL  CLOCK 

jb  VIEWTNG  0 1ST  AUG  E 
Wi^nui  Caiz  fi'  *  3"  ■  t*' 
Hr  &  Win  e^Hiq^ 
SftDFtdi  3"  Kigh 
KtT    Ad  CGmp  A  Cjh  . 
Wirect  &  Aiiemhlid  ,^_  _, 


$34  S5 
$39,95 


50  PCS.  RESISTOR  ASSORTMENTS  $1.75  PER  ASST. 


msttM  nnnm  }^mu  iftOHM  21  ohm 

27OMIt^3  0HM    ISDHM    47  0NM    S£OHM 

eS  OHM    I?  OHM  too  OHU  130  OHM  ISC  OHM 
ISO  OHM^20  OHM  270  OHM  3K  OHM  3S0  OHM 

4711  OHM  S6(}  OHM  GBfl  OHM  S2i}  OHM         IK 

2.U        2.IK 

5  8K         «,BK 
I5K  UK 


ASST.  3 

lii; 

I.2K 

1.&lt 

tJK 

3.3K 

3  9K 

4  7K 

ASST,4 

%m: 

fl,2K 

tOK 

iZK 

22K 

27K 

33K 

ASST.  5 

!«; 

&6K 

eSK 

ezK 

15DK 

^BDK 

220K 

ASST.  6 

fiu; 

39aK 

470K 

^BOK 

1M 

rzM 

1  SM 

ASST.  7 

%mt 

2.711 

13A« 

3JM 

39K 
lOOK 

270K 
6BDK 

\m 

4.711 


47IC 

mK 

330K 
02QK 

2.2M 
%JM 


l/tW*TTS%  =  lflfCt 


1MWATTS%^5«n:i 


1/ilVATt$%-S« 


vMWATTs%^&an:s. 


1/4  WATT  SK'^PtS 


t/4  WATT  $X  -  &0  PCS. 


l/€  KATT  iX  -  Sft  PCI 


IC'S 


KITS 


FUNCTION  GENERATOR  KIT 


feaiufi$  ant. 
[ridngi*  «fi(d 

THDD&'Tvp 
AM  FM  CApthibtv 


XR2206KA  SPECIAL   $17.95 

Includet  monalpthic  function  gtnef ator  iC.  PC  tioard .  and  asamfalv 
insUuclion  manual 

mizmm  SPECIAL  $27,95 

Same  as  xn?2D6KA  above  and  includes  exEernal  components 

for  PC  board 

TIMERS 

XR'&55CP 

XR  320P 

XH55eCP 

Xa255S€P 

XR-224QCP 


SPECIAL  S  .69 

1.55 

i.sa 

120 
SPECfAL   3,25 


Monohrhic  Timer 

Pfecision  Tim^i 

OM9I-S&S  Timei 

Dual  Timing  Circuit 

Prosr^mmabti  Cotiniei/Trmer 
PHASE  laCKEO  LOOPS 

XR  210  FSK  Oemodulimf  S.2D 

KB  215  H^ti  Frequency  PLL  6  60 

XR567CP       ToRt  Decode!  rmini  DIPI  1.35 

XRSe7CI       Torn  flecodtf  (TO  S^  SPECIAL     .99 

STEREO  OECDOERS 

XftiarOP       PLLSterto  Decoder  120 

XR  niOEP     PLL  Stereo  Decoder  3.20 

XR  leOOP       PLL  Stereo  Oficadf I  3  20 

WAVEFORM  GENERATORS 

Xfl206  Waveform  GeneraroF  fl  40 

XR220GCP     ft/lonohthicFuncimn  Generator    SPECIAL  4.49 
XH  2207CP     Volrsge  Conrrqilftj  OsciHatgr  3  85 

OTHER  EXAR  IC'S 

Xfl  H£8CN     Dual  -  ?5V  Trackmg  Relator   SPECIAL  2J5 
XR  14g8hf       Quad  Lme  Df^wr  gJO 

XR  1489AI^    au«d  Liiw  Rece^i^  4  80 

XR2208CP     OperatmnalMulripliCr  5,20 

XR2211CP    FSK  Dtmcjdulaior/Tont  Decoder  S.70 

XR'22$1         MonointiiC  Propornanil  Servo  IC  System 

«r/4  ea.  0  river  Tfinsisior  379 

^Special  Requested  Items'*' 


ftC41B4 
RC439^ 

L013G/ni 

CA313IJ 

WC140Bi7 


OVM  Ctiip  Sn 
SupiN  CMOS  Qp  Amp 
A/'O 
FIFO 


«0?4P 

?a?4 
2S2T 


2533 
B2GT 
8821 

8tta 

74S7 


2ENERS-DtODES-RECTIFIERS 


TYPE 

IN74G 
tM7^1A 

I H  r§2 

W7S3 

tri?54 

iNSESfi 

IN5232 

INS234 

mb72h 

rN'523e 

iN4S6 

IN4&B 

1^405  A 

IN4«11 


400ni 

40d«B 

Iflftn 
400m 
tOOnii 
SOOm 
&00fn 
SODm 
&OQfn 
lOm 

tOm 
t  AMP 

t  4¥P 


PRICE 
in  IK) 
4itllO 

If  100 

4/1  00 

4/100 

4/1,00 

28 

.28 

.2S 

28 

6/1. 00 

e/100 

S/iOO 
09 
l€ 


TTTE 

tN<003 
1II4I10I 

INlfiOO 
tN4148 
lN4t^ 
lN4ri4 
IN4}35 
IN473« 
irv473S 
IN4742 
IN4  744 

iivns3 
iNiia4 

iNllgfi 

tnfirae 


MPSAOS 
7112711 

mnn*. 

FN241b 
7lUHe4 

7N73QSA 
?n(29D7A 
?f47?Za 

iM3392 


&  too 

5  It  00 

4'f1« 
l^tlOO 
SSI  00 

4/fi.go 

s^sroo 

4/&I  OD 
4,11  OQ 
^,'11  OQ 

?'I1.IX] 
l«9 


TRANSISTOHS 
Ptiiii7      St  too 


fulfil 

MOSCS 
l«f97H 
2143707 

mvn 

7N3»(}3 
3 Nig 04 
2N33QB 

JMCll 


4  St  80 
41181) 
Ml  DO 

kilii 

1^1.00 

bt%\  GO 
SI. DO 

ysio? 

4'SiDD 

<^SIO0 

^.'$t  PC 


nM7» 
7ii44D0 
7II440I 
2114407 
?»4491 
}M4409 

7^1508? 

7ii&DAa 
7IWI124 
7NS138 


4^1  00 
4'SlQQ 
4  Sim 

4  Si  m 

ISlOO 

4'S]  OD 
4/flOD 

4/5]  OD 
4/SLDa 
^.'SI.DD 

im  on 

5 -Si  PD 


Cl0^lS4i:t|.-'51  ^'. 


Electronics 


p.  0.  Box  B22-Beimont.Ca.  94002 

PHOME    ORDERS  WELCOME 

(4151  692-8097 

Sitlifictfon  Guirinteed.  $S.QO  Mln,  Ordvr  U.S.  Funds. 

CalKornJi  Retldtnts—  Add  6%  Sil«ft  Tax 

Wr1t«  for  FREE  1975  Catakit  —  Data  Sh«att  .2S«aacri 


OCTOBER  1975 
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KEYBOARD  $35.00 

One  of  the  nicest  keyboards  we've  found.  Mounted  in 
modern  design  wood  grained  enclosure  for  desk-top  use. 
Magnetic  reed  relay  bounceless  keys  witches,  Encoder  board 
mounted  within*  Fine  Biz.  for  Morse  Code  Generators  — 
TV  Typewriter  —  computer  terminals,  etc, 

7lb#SP-153L$35.00 


I    \    \     V 


\  T  \ 


ri 


!  \ 


GENERAL  PURPOSE  POWER  SUPPLY 

Well  designed  transistorized,  regulated  power  supply  with 
many  uses.  Each  voltage  adjustable  by  pot.  Each  voftage 
fused.  115  vo!ts  ac  input.  Output  (minus)  12  volts  at  1/3 
Amp,  12  volts  (plus)  at  3  Amps,  6  volts  at  1  Amp-  Three 
output  voltages.  Many  uses ,  .  .  as  battery  charger,  op  amp 
(plus  &  minus  12  volts),  5  volt  logic  (adjust  6  volts  to  5 
volts),  operate  your  car  radio,  tape  player,  CB  set  in  the 
house,  etc.  A  commercially  built  supply  for  less  than  the 
price  of  kit 

10  1b  ^SP  1 52L  $1 Z50  5/$50 


TOUCH-TONE  PHONE  $24.95 

Like  new,  a  value  for  the  touch  tone  pad  alone.  Desktop 
model  with  cradle  phone.  Made  by  Automatic  Electric; 

#SP'205  $24.95 


ANTIQUE  SOUNDER 

Takes  you  back  to  the  Pony  Express  days*  A  genuine 
antique  relic  dating  back  to  the  old  days,  A  real  beauty, 
polished  brass,  wood  base,  bright  and  shiny  new  despite  its 
age.  in  original  packing  as  issued  to  the  US  Navy  Dept. 
Already  worth  more  than  our  asking  price.  Makes  an 
unusual  gift  or  desk  top  conversation  piece  for  the  man 
who  has  almost  everything. 

#SP-115$15.00  2/$25.00 


NIXIE  BOARD  $2.50 

Unused  PC  board  with  2  nixies  B-5750S  mounted  and  pins 
terminating  on  PC  board  edge.  Useful  for  counters,  clocks, 
etc.  Numerals  1/2  inch  high.  180  volt  neon- 

#SP-206$Z50 


Pfease  add  shipping  cost  on  above, 

P-O.  Box  62 

E-  Lynn,  Massachusetts  01904 


CATALOG 
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4-DIGIT  AM-PM  FLUORESCENT  CLOCK 


YOU  ASKED  FOR  fTt  Found  only  at  Poly  Pahs  at  ihLd 
i-o<w  prlc*r  ffs  ONLY  13/4  x  13/16  x  3/S"  4e*p 
|IJU)«L  Dc&ijffned  Hpeciflcaily  for  our  MM'SaiB  fluorea* 
c«nl  driving  cliTck  chip,  ladicates  4-diKitB,  AM-FM, 
pulnatinfc  se^nnd  inAivalott  requires  rriiiumiini  of  piLrta 
td  builds  Color:  BLUlC-GREEN;  you  cnn  u^e  REU  or 
CREKN  fillers.  Churactvr  heij^ht:  0^5^.  rjlarneiit  voLt^ 
ajie  La  1.7  6  VAC  or  DC  @  l&O  mlU.  An^de  voUas^ 
2RV  ^  260  mirroampn  p*r  segment.  With  spec  fthc«iA. 
clodk  Conatrtictiuh  diiiiframs,  PC.  board  layaul^^  specBip 
A  DIGITAL  ClJyCK  BUILDER'S  SPECIAL. 


Made 
By 

TUKO-SOL 
Da  004 


$9.99 


ri* 


PANEL  OPTICS 


If 


LOWEST  PRICES  IN P01.y   PAHS   SMASHES 

usAi  ^CALCULATORS  PRKCES 

9-FUNCTION.  8-DIGIT 

5;r."h7::^"  WEMORY  calculator  kit 

ItU  th«  «aftf est  multf*  f uitctlon  kit  today! 


22   METSl 


MICROPROCESSORS! 
ROMS!  RAMS! 
MEMORIES! 

SOOfi  Microprocessor  .....     $2**»5 

80BO  Super   8008 .ISO. GO 

3102  10  24  Static  RAM   ,  *  .  .       3-95 

llOl  2BG  bit  RAM l.SO 

1103   in 24  bit  RAM    ......       2-9S 

iAM5260    1024   RAM ^.^5 

iiMS262  2048  bit  RAM  .  .  .  6.50 
2513  t'hiLructer  generator  .  .  12.50 
MM52tl3Q  Emfeable  FROM  .  14.95 
MM5202Q  £race&ble  PROM  .  14,95 
1702A  Braceable  PROM  .  .  .  19.95 
6223  Prufcrammable  ROM    .  ,       2,95 


3 


'BLASTAWAY'ON   1N4000 
«,  RECTIFIER  PRi 


Tyi» 

PIV     SmI* 

1N4001 

SO  10  for  45e 

1N4002 

lOO  10  i0r  55c 

1N4003 

200  10  f«r  €5c 

1N4004 

400  10  tor  75c 

1N4005 

60O  10  for  BSc 

lN400e 

8D0  lO  tor  99c 

1N4007 

lOOOlO  for  1.23 

- 


KIT  JNCLU&CSi  can*.  Z2'ker  keyboard  kit,  ON-OFT 
•witch  ip«rL  qI  kvybngiftrd}  PC  bcijird,  driver  and  mfmnTjf 
CakuL&tar  chipn,  d-dijcit  'bubble"  inm«ni£«r  LED  mrtmH'. 
mTTm.y  cahit:.  AC  KdiBpter  i*ck  it  wirv«,  battcrF  ca»c  4 
b«lt«rT  c&i^  di4plav„  iiiMitruirnon  and  picioraJ  ii«p-D|f'' 
■ttP  c-cnBiFi4fi4.nn  bof>kl«t.    AC/DC  toot 


0OUBLE    MEMORY 
Perccitt,  Constantf 
Pis^Uy    R««tOr« 


DIGIT  DIGITAL  VOLTMETER 


DVM  CHIP 


D 


S14.95 


Typ«  MM 5 3 10  by  National  utilixca  F  chaimet  low-ilir«ah- 
old  cRchaneem^iiit  mode  deviceji  and  fon  imptaait;d  depic- 
tion mode  dcvtcea.  Provide*  logic  circuit  for  4 V2  di(tit 
DVM.     TTL  compatibly. 

With  inatruction  tiheets  and  dJAffrum  on  "how-to-build 
a  4Va   dlait  DVM'^   Ideal  with  otlr  Litronix  V3"  single. 


IV3"  and  liuul  dlgitJi.   1 6-pin  DIP 


MONSANTO!  XCITONI 
LITRONIXI  OPCOAI 


'^KEYBOARD   KIT  a  $4.95 


Toi*ch 
Tone 

Kit  mclude«  4  x  ZVs^  G-lO  gtaaa 
wtth    10    OAK    ''uncMith    tovcb"    white 
numeraU,  plus  diafrarn  oi|  *' touch  tone 


etched  f>c  board 
keys   with    blac 
encoder''\  Make 


many   "keyboard  «yitem«'*  readily  available^  Q-tO-9 


a 

••• 

•  •• 
••• 


Tbia  unit  is  not  advertised 
^—  anywherct  Mad«  for 
Motorola  Corn munt cations  at 
the  original  coi5t  of  S4.50 
e&ch  (for  insertion  in  th«ir 
Walkie  Talkie  Program)  * 
lt'&  a  00-ohm  imp  MIKE. 
It'g     iin     excellent     speaker 


POSTAGE  STAMP 
MOBILE  SPKR 
MIKE      D  $1.98 

too,  covering  broad  range 
In  sound.  Extremely  well- 
made. 


0555 

Ti(n*r 

2  for  SI 

OR 

o558 

Dual    741 

3  for  %% 


INDUSTRIAL  SPEED  CONTROL  o  $4.95 

A  $30  item  £rom  G.E,  Model  633A  {rnnd^?  for  Aerox  i 
that  coniroie  hom««  shoo  aJad  Induatrial  lighting  too!  A 
very  elaborate  eircuit  for  controlling  maiiy  electric&l 
and  eIi?ctronic  devices.  Easily  controls  speeds  of  electric 
dfillu,  brush  type  motors*  etq.  115vac,  rated  at  1100 
watta.  With  variable  spe^d  or  dimming  control  in 
heaTy-duty  tdtunmiuG  ease.  3  x  2^  a  2.  With  diagram 
and  bookups. 


NATIONAL 
LM-340T  VR's 

*  TO'^aO  C«»«    *   I  Amp 

*  POSITIVC  VOLTACE 


5  for  $1 


.340x.3fi0 

Jumbo 

O  w«d 

O    Uraan 
D   Vallow 
O  Amb«r 

n  cr«*r 


*24ox*200 
Medlitm 

Q   Rad 
O   Veil** 

O   AmCwr 

n    Cl«ar 


Micro 
Q   Gre«j« 


.2iOX.12  5 

Q   VsIIqw 

01   Ambar 


Micro  <Axla[>  MV-50  style 
D    MV-SO  Clear  ....  10  for  $1. 
P    MV*S5  Red  .....    6  for  $1. 


SI  75  K^        7-SEGMENT  READOUT  SALE! 


3  -     T*^  l«* 
T  LM-340   dSl    *  * 

lJlm-340  0»t  a 

Q  LM-340-taTl^ 
O  UM.3AO-tSt  IS 
C  LM-340-1ST  t* 
^  LM-340-24T^4 


1\N' 


BOY  100  TAKE  25% 


to  20  mils  per  scg,  at  5V. 
fit  Into  14*pln  IC  »ockaU 


MAM-l 


Typ« 
MAN-l 
MANAMA 
MAN-4AB 
MAN-5 
MIAN-7 
MAN-0 


Sate 
$Z.50 


aSN7400    S. 

nSN7  40l 
nSN7402 
nSN7  403 
QSIst7404 

□  SN7405 

□  SN7406 

□  SN740? 
aSN740B 
OSN7409 
OSN7410 

QSN7411 
DSN7413 

O  SN7414 

OSIH7416 

aSN74l7 

DSN7420 

nSN74l2 

□  SN74« 

QSM7425 

n  SN7426 

OSN7427 

n  SN7430 

gsN7  433 

n5N7430 
Q  &f*i7440 

PSN744I 


OSN7442 

QSN7  444 

DSN7  445 

DSN7446     1 

a  SN7447 

a  SN7448 

a5N7450 

P  SN7  451 

QSN7452 

DSN7454 

DSN7455 

PSN7460 

D5N7462 

D  SN7470 

DSN7471 

nsN7472 

PSN7473 

OSN7474 

OSN7  475 

aSN7476 

DSN7  47S 

Q5IS17480 

aSN74fll 

DSN74e2 

DSN7403 

□  SN74BS 

aSN74SS 
asN7488 


D5N7499 
PSN7490 

PSN7491  1." 

aSN7  4S2  -; 

aSN7493  -; 

aSN7494  - 

DSN7495  - 

DSN7496  ^ 

PSN74104     . 

□  SN74t05     . 

□  SN74l0e     ' 
PSN74107     . 
PSN74108 
DSN74n2 
D  SN74113 
P  SN741 14 
OSN74121 
PSN7  4122 
DSN74123 
a  SN74125 
DSN74126 
PSN74132 
PSN74T40 
a SN 7 41 45 
PSN74148 
asN74l50 

DSN74151 
□  SN74153 
n5N74l54 


2  45  I  DSN74155 

59      gSN74l|6 

aSN74lS7 

PSN74l5a 

PSN74160  1.3| 

p^N74l6l  1|| 
asN7  4l63l.35 

PSN7415*!  IS 
PSN74165  K|0 

DSN7  41M  1-52 
PSN741731.4| 

PSN74174  1.3S 

nsN74l75  1.30 

DlN74l7fl|g 
aSN74l77  1   25 

aSN74l81  2.9a 


ALL  ABOVC  BY  MONSANTO 


Sale     3  for 
$1,95  $S.0O 


SLA- 


Type  Size    Color 

a    SLA-1  .3^    Red 

D    SLA-1  .33    Or««ii  1.9S      5.00 

G    SLA-1  .33    Vellow  1.9S     S.OO 

P   SLA -3  .7       Green  4.95  12. OO 

n    SLA-3  .7        Vellow  4.95   12..00 

G    707  .33     Red  1.95      5.00 

G    704A  .33     R«d  1.9S      5.00 

P    701C  .33     Red  1,50      3.00 

O    FND«70  .25    R»d  1.50      3.00 

A^— >Cominon  Cathode,  others  Common  Anode 
E^Witb  bubble  magnifier 

C Plua   or  Minus    1 


^-p' 


SIJI-3 


OSN74191   1  40 

OSN741|2l.2| 
□  SM74193  1-25 

oIn74194K20 

nSN74l95  ^1^ 
gsN74l96  1.80 

nSN74l97     -fO 

UiN7  4l99  1." 
nSN74200  4.»i 


fJ 


LITRONIX  ''JUMBO' 

«  singles  »l»f  1  X  3/4  x  5/16 

*  Ouals  site:  .8  k  .9  x  .29 

*  7 -Segment,  25- ml  Is  per  segment 


Typa  Sl«e 

P   7210  .5 

n   727E  -S 

P   74«r  .« 

P   747  *• 

D*— Plus  or  Mintza 

K Dualdigita 

F^— Plua  or  Mintifl 


Color 
Red 
Red 
Red 


3  for 
$15.00 
15.00 
11.00 
11.00 


1  plus  a  digit  ( 1  Va  digits) 


Terma:  add  po^yiage       Rated:  n^i   lid 
Phone  Orders:  Wake^eld.  Mslsb.   (617)    245-3829 
Retaih  16-18  D^l  Carmine  St..  Wa^k^^held.  Mass. 
(off  Water  SlreeU  C.O.D/S  MAY  BE  PfiUKED 

G  20c  CATALOG  FiDer  Optics,    IC$  .  Semi'i,  Parts 


MINIMUM   ORDER 


S4,00 


POLY  PAKS 

O.BOX  942A     LVNNriELD.MASS.  01940 


wm 
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brochures,  data  sheets  of  catalogs  and  maH  in 
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Reader's  Service  OCTOBER  1975 

73  Inc..  Peterborough  UH  03458 
Please  print  or  type. 


Name 


Call 


Address 


C»TV 


State 


Zip 


Coupon  expires  in  60  days 


PROPAGATION  CHART 

J.H.  Nelson 

Good  (open)  Poor  (0) 

Fair  (D) 


October 


-     '975 


SttM       Afoit 


Me 


JfiJ        Thu         Fn 


Sai 


1 1 


I 

8 


lO      I  I 


2  2      2^? 


29  30  31 


EASTERN    UNITED    STATES    TO: 


GMT: 

00 

02 

04 

0£ 

G9 

ia 

ij 

14 

ia 

IB 

20 

23 

ALASKA                         ?^ 

T 

3 

3 

3 

7           7A  1 

14 

14 

AnCENTtiyA 

\A 

7 

7 

14      1 

I4A 

21 

21 

21 

14A 

AirSTHALIA 

\A 

7B 

7B 

7B 

7 
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14B 

14B 

14 

14A 

CANAL  ZOHl 

14 

7 

7 

14 

14 

14A 

71 

?1 

14A 

ENGLAfVD 

7 

:i    { 

7 

14 

14 

14A 

14 

TA 

T 

HAWAII 

14 

7a 

7a 

7 

7 

7B 

\m 

14 

14A 

14 

tNOlA 

7 

m 

7a 

?0 

7e 

?B 

14 

iJl 

IE 

?Bi 

7 

7 

JAPAM                      , 

14 

7a 

7fl 

7fl 

3 

7 

-!            70   1 

7B 

14 

MEXICO 

14 

7 

7 

7 

T4 

14 

H 

14ft 

1i4 

f»HILIPPlNES 

7A 

7& 

7a 

7B 

?B 

7 

7 

7 

TB 

7& 

7  A 

pM^wtQ  nico 

1 

7 

3 

7A 

14 

14 

Id 

\A 

14 

SOUTH  AFRICA 

7 

7 

7B 

7A 

14 

;n 

21 

14 

14 

14 

u  s.  s,  n. 

7 

1 

7B 

14 

14 

14 

7a 

? 

7 

west  COAST 

14 

/        ? 

3 

7 

14 

M 

14 

U 

14A 

CENTRAL    Ur 

JIT 

'E[ 

)    STATES    TO: 

ALASKA 

14 

7 

7 

3 

3 

J 

7 

7 

14          T4 
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ARGEMTINA 
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7 

7 

7 

7 
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21         21 

21     J 

AL/STRALIA 

71 

14 

m 

7B 
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7 
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14B 
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7 
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7 

T 
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7B 
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JB 

7A 
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7 

/a 

f% 

JAPAN 

;i4 

7A 

7a 
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3 

3 

i     '^' 

7 

7 

7B  , 

7B 

MEXICO 

JA 

1 

7 

7 

3 

7 

74 

14 

14 

14 

PHILiWINiS 

T4 

t4a 

78 

JB 

3& 

3B 

3B 

s 

J 

7 

7 

PUERTO  ftICO 

M 

7 

J 

7 

7 

7A 

14 

■(4 

T«ft 

I4A 

SOUTH  AFRICA 

„? 

7 

7 

m 

lU 

7A 

14 

14A 

14A 

14 

m 

U.S.  5  ft. 

T 

-  _ 

3 

3 

lA 

2 

7 

14 

^4 

7B 

7B 

WESTERN    ur 

JIT 

S    TO: 

"El 

3    STA 

pe; 

ALASKA 

t4           7A 

7 

7 

3 

a 

7 

1 

14 

14          14 

ARGEIVTII^A 

Ta            7A 

7 

7 

"f 

7 

14 

I4A 

21 

21 

21 

-; 

n 

JB 

7 

7 

14a 

14 

V 

ALTSTRALIA 

L    31 

7     i    ■? 

CANAL  ZCWE 

'^ 

7 

7 

7 

7 

7 

14 

14A 

2t 

71 

21 

fWkLAHJ^ 

71 

7 

3 

!    3 

3 

3a 

7 

14 

14 

7A 

78 

HAWAII 

i\ 

I4A 

14 

T 

7 

7 

7 

7A 

14 

It 

J1 

|i4DlA 

TA 

14 

TA 

7. 

la 

3fi 

39 

7 

7' 

1 

1 

JAFAM 

t4 

t4 

ra 

7A 

3 

3 

7 

7 

m 

7A 

•w^nco 

i< 

TA 

7 

7 

7 

3A 

7A 

t* 

14 

14 

14A 

miLIPPINfS 

1* 

7B 

?R 

35 

7 

T 

? 

1 

7 

m 

PUEflTO  flICO 

t4 

7 

■? 

' 

7 

I 

H 

14 

i4 

I4A 

14A 

SOl/TK  AffllCA 

J 

T 

7 

7H 

7B 

^m 

14 

14 

y  S.  S.  B. 

^ 

1  - 

1 

1 

t. 

J 

aa 

EAST  COAST 

_li_ 

1 

1 

i 

1,;* 

1,1 

.ii&. 

i 

\     1 

H 

_L4_ 

A  =  Next  higher  frequency  may  be  useful  also. 
B  =  Difficult  circuit  this  period. 
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73  MAGAZINE 


...from 

radio 
company. 


For  the  discriminating  amateur  who  wants  it  all, 
Yaesu  offers  the  radio  station.  With  an  advanced  1 60—  1 0  meter 
transmitter,  the  FL-1 01.  With  a  sensitive  receiver  the  FR-101S,  with 
flexible  options  that  allow  160  through  2-meter  coverage.  And  for  continuous  signal 
monitoring,  the  famous  Yaesu  YO-lOO  monitor  scope. 

Put  this  three-unit  combination  in  your  shack  and  you'll  have  it  all.   No  more 
stacks  of  home-brew  or  contrasting  boxes.   No  more  tangle  of  cables.  Just  an 
elegant  grouping  of  some  of  the  best  amateur  radio  gear  you  can  buy.  And  when 
you  buy  it— you'll  have  the  radio  station.   From  the  world's  leading  manufacturer 


of  amateur  radio  gear.  Backed  up  by  a  solid  warranty,  a  nation-wide  dealer 
network,  convenient  serviceability  and  technology  second  to  none.  What's  more 
the  radio  station  is  available  at  a  surprising  value.  So  visit  your  Yaesu  dealer 
today.  Or  write  for  complete  information  on  this,  the  amateur's  complete  rig. 
Yaesu  Musen  USA,  Inc.,  7625  E.  Rosecrans,  No.  29.  Paramount,  Ca.    90723. 


Y^ 


y 


The  radio. 


^1^ 


I 

The  worlds  most  complete  line 


VHF 


of 


FM  kits  and  equipment 


TX1448  ICff  -  ,  exciter  —  1  watt  -  2  meters 

TX!44B  W/T  .  factory  wired 

TX220B  Kit.  •  exciter  -  1  watt  -  220  MHz 

TX432B  Kit,  *  exciter  -  NEW  -432  MHz 


RX50C  Kit  . 
RX144CKII. 
RX144CW/T 


RX432CK!i. 


*t*r*****t 


30-60  MHz  rcvr  w/2  pole  10.7 

xtal  filter    ,,,,,..,,.-. 

140-1 70  MHz  rcvr  w/2  pole 

10,7  xtal  filter 

factory  wired  /  mounted 

210-240  MHz  rcvr  w/2  pole  xtal 

10/7  filter 

NEW  ^  432  MHz  receiver      .... 

70DB  filter  option  for  alt  RX*Recv 

(w/exch.) 


#  «  «  *  « 


»  .  .  . 


HT144BKit,  , 

2  meter  —  2w  -  4  channel  — 
hand  held  xcvr    .••*.*.. 


PA2501HKlt  . 
PA2501H  W/t 

PA4010HKit  . 

PA4010HW/t 
PA144/15  Kit. 

PA  144/25  Kit. 
PA220/1S  Kit. 

PA432/10Kil. 

PA140/10  .  .  . 
PA  140/30  .  .  . 


sinfiltar  to  above  —  2Sw    .  .  ,  ^ 

factory  wired      

TOw  in  -  40 w  out  —  relay 

switching    . 

factory  wired      

similar  to  PA1501H  less  case, 
connectors  &  switching    .... 
similar  to  above  -  25w    ,  ,  ,  , 
similar  to  PA  144/1 5  for  220 

MHz      . 

NEW  -  similar  to  PA  144/1 5  ex- 
cept  lOw  and  432  MHz    .  ,  .  . 
NEW  -  lOw  in  -  140w  out 
2  meter  amp  —  factory  wired 
NEW  -  30 w  in  —  140w  out 
2  meter  amp  —  factory  wired 


29.95 
49.95 
29J5 
39J5 


59.95 

69.95 
114.95 

69.95 
79,95 

9.50 


129.95 


59.95 
74.95 

59,95 

74.95 

39.95 
49.95 

39.95 

39.95 

179.95 

159.95 


PS3  Kit    .  .  .  • 
PS12CKil.  .  - 

PS12CW/T   •  • 
PS24C  Kit  .  .  . 

PS24C  W/T   -  . 


power  supply  regulator  card 
12  amp  —  12  volt  regulated 
power  supply  w/case 
factory  wired 
24  amp  —  12  volt  regulated 
power  supply  w/case     ,  .  , 
factory  wired 


#  »  • 


^       .       .      «       4 


8.95 

69.95 
HSS5 

99.95 
114.95 


RPT144  Kit  . 

RPT220Kit. 
RPT432  Kit  . 

RPT144  .  ,  . 

RPT220  .  .  . 

RPT432  .  .  . 


2  meter  —  15w  -  cop^plete  .  .  . 
220  MHz  -  1 5 w  -  complete  .  . 
NEW  -  10  watt -432  MHz 

repeater .^ ,  * 

NEW  -  15  watt  2  meter 

repeater  —  factory  wired     

NEW-  15  watt -220  MHz 
repeater  —  factory  wired     ,  *  ,  .  * 
NEW  -  10  watt  "432  MHz 
repeater  —  factory  wired    ,  .  ,  .  . 


364.95 
364.95 

399.95 

595.95 

595.95 
649.95 


OTHER  PRODUCTS   BY  VHF   ENGINEERING 

CD1  Kit  _  . 


CD2  Kit  ,  . 
COR2  Kit  . 
CWID-1  Kit 
SC2  Kit  .  , 
Crystals  .  . 
*DPLX-144 
•DPLX-220 


10  channel  receive  xtal  deck 
w/diode  switching    .  .  ,  .  ,  ^,  ,  .  , 
10  channel  xmii  deck  w/swiich 
and  trimmers      ........... 

complete  COR  with  3  second  and 

3  minute  timers     

NEW  -  code  identifier  -  160  bits, 
field  programmable  diode  matrix 
10  channel  auto-$can  adapter 

we  stock  most  repeater  &  simplex 
pairs  for  t46*0-147.0    ....... 

2  meter,  6  cavity,  close  spaced 

duplexer  —  tuned  to  frequency 

220  MHz,  6  cavity  duplexer 

tuned  to  frequency     . 399.95 


$  6.95 
14.95 
19.95 
39.95 
19,95 
5.00 
399-95 


SHIPPING  INFORMATION:  AN  shipments  are  F.O.B.  Bing- 
hamton,  N.Y,  13902.  Shipments  wjlf  be  made  by  the  most 
convertieot  method.  Please  include  sufficient  funds  to  cover 
shipping  and  handling.  Figure  shipping  charges  an  a  n^intmum 
wcrght  iSf  2  pounds  per  unit  with  the  exception  of  the 
foHowing:  PS  12C  -  13  fbs.,  PS  24C  -  25  lbs.,  Repcjitcrs  - 
25  lbs. 


